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AMERICAN PUBLISHER'S PREFACE. 



In presenting to the medical profession the second 
A.merican edition of Dr. Nettleship'a "Guide to Diseaaea 
of the Eye," the publiahers desire to state that no paiiu 
have been spared to place it in every particular upon 
a level with the lat«st developments of the specialty 
of wliich it treats. 

In addition to a most thorough and careful revision 
by the author, comprising many important changea and 
additions, there has been inserted a chapter upon the 
Detection of Color-blindness from the pen of Dr. William 
Thomson, whose painstakiog investigations upon this 
subject are widely known. 

In the matter of illustrations, several engravings from 
the previous edition have been omitted, as deficient in 
perspicuity, and new ones, to about the number of fifty, 
inserted. Every care has been taken with the typog- 
raphy, and in all respecta the publishers feel assured 
that the work will be found to merit in an Increased 
degree the confidence awarded by the profession to the 
previous edition. 

PBH-ADHI-rHIA, 1833, 
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TO 



JONATHAN HUTCHINSON, 

CONSULTING STTRQEON TO THE MOORFIELDS OPHTHALMIC HOSPITAL 
SENIOR SURGEON TO THE LONDON HOSPITAL, ETC., 



THIS 



BOOK IS DEDICATED 

IN GRATEFUL ADMIRATION OF HIS EMINENT QUALITIES AS A 
CLINICAL TEACHER AND INVESTIGATOR. 



PEEFACE TO THE SECOND EDITION. 



The first Edition has been out of print for more than 
six months, but I have been unable sooner to prepare a 
new one. 

Every page of the book has been carefully revised, much 
new matter incorporated, and many faulty and needless 
passages struck out. The book contains about twenty-two 
pages more than it did. 

The following are the most important changes and addi- 
tions : 

Chapter I., on Symptoms, in the first Edition has been 
replaced by a chapter on "Optical Outlines," which, I 
believe, will be more useful to students. 

The " Functional " Disorders of Sight have been placed 
in a separate chapter (XV.), instead of being divided, as 
in the first Edition, between Diseases of the Optic Nerve 
and Diseases of the Retina. 

(ix) 



PREFACE TO THE SECOND EDITION. 



The first Edition has been out of print for more than 
SIX months, but I have been unable sooner to prepare a 
new one. 

Every page of the book has been carefully revised, much 
new matter incorporated, and many faulty and needless 
passages struck out. The book contains about twenty-two 
pages more than it did. 

The following are the most important changes and addi- 
tions : 

Chapter I., on Symptoms, in the first Edition has boon 
replaced by a chapter on "Optical Outlines," wliioh, I 
believe, will be more useful to students. 

The " Functional " Disorders of Sight have boon nliK^oil 
jii ii separate chapter (XV.), instead of being divltUul ||» 
in *^^ ^^^ Edition, between Diseases of tho Oplitt Noiv** 

dT3)iseases of the Ketina. 



X PRBFACE. 

Now woodcuts to the number of forty-eight have been 
ii(l(l(Kly iind Hovcral of the old ones, which were too large 
for a book of tliis size, have been recut on a smaller scale; 
OIK? or two liave been omitted. 

I have to lliank Mr. J. B. Lawford and Mr. E. C. Green 
for imich help in seeing the book through the press. 

Junt, 1HH2. » 
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^^F PAKT ^^H 


1 MEANS OF DIAGNOSIS. ^H 


H The following abbreviations will be used in this wort : ^^M 


H T. Tension iif the eyeball. 


!■- Punctum ramiitum, or far ^H 


H B. EmmelrupiH. 


^H 


Km. Myopia. 


p. 1. Perception nr light. ^^H 


Hb. Hypsrmetmpia, 


^H 


^HB. m. ManifBat hypermetm- 


sign fur ufixit. ^^1 


■ 


". Sign f'lr an inch. ^H 




in. Metre. ^H 


Hf r. Presbyupia. 


e.. Centimetre ■ 


^KAb. Astigmatiem. 


mm. Millimetre. ^H 


^Kjl. Acoomiuodatiuu. 


D. Dioptre, Iho unit in the ^^| 


^mf- AcutsnesB of vision. 


metrical system uf mea- ^H 


^1^. Punctum pruximum, u]- 


.,„i.ci..... ■ 


^K near point. 


y. ». Yellow spot of the retina. ^H 


^r CHAPTER I.* ^1 


■ OPXrCAL OUTLINES. 


■ 


H 1. Rays of light are deviated or refracted 


when they H 


Bpas8 from oue transparent niediurn, e. g., air. 


nto another ^H 


^bf different density, e. g.. water or glass. 


■ 


^ft 2. If tbo deviation in passing ftoai vacuum 


into air be ^H 


BepreBented by the number 1, that for crow 


n glass (of ■ 


^Brhicb ordinary lenses are made) is 1.5 and fo 


rock crys- ^M 


Wki. ("pebble" of optii^iansl l.GG. Each of th 


,.„u„b™ ■ 


^Bthe " refractive index " of the substance. Every ray ia ^H 


HWrKCted except the one which falls perpendicularly to the ^H 


^M» (Fig. 1. a). ■ 


^mT^^ ■ (18) ^m 




f'l lliil if, III in <t pritm, tlie fiiKie nt' m I'ui'm au angle ^ 
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Btill being equal, h' luuet also furni au angle vith b. The 
angle a is the ''refracting angle" uredge. the opposite aide 
is the "base." The figure bIiowb that light is always devi- 
ated totaarde the base . Crown glass prisms cause a deviattoa 




(repreacDted by the angle d) equal to about half the re- 
fracting angle of the prism. The relative direction of the 
raj-8 is not changed by a prism ; if parallel or divergent 
before incidence, they are parallel or similarly divergent 
after eoiergeitce (Fig. 3). 




6. Every object aeema to lie, or is "projected," in the di- 
rection of the rays an ihey niler iJie eye; ob (Fig. 31, seen 




V*« "T phiur^'imrtrm). or at two ei^eree «boee ceDtm am I 
Jfitritul it)' iliH RX i> irf tli« kna ( biconvex or bi<-onnve). A 
I', A )''>'« tit rii[tir<|p(I H formed of an infinite Dumberof I 
mUiuif («rl»fiWi owi'li witli n 'llffprent refracting angle. Fig. T 
A ■hirwD IttO midl nlwrnviil* of n convex lens, in which llw I 



OPTICAL U UTLINBS. 

angle (a) of the prism at the edge of the lens is larger than 
the angle (^) of tlie prism nearer the asis. Hence, of the 
two parallel rays (a and 6),« will (see § 5) be more refracted 
than b, ami the rays will after emergence converge and meet 
at /. Fig. 7 shows the corresponding facts for a concave 
lens, by which parallel raya are made divergent. 




10, The only ray not refracted by a lena is the one pass- 
ing through the centre of each surface (compare § 2), 
which is the principal o^a (^ax, Fig. 8). Sewidctry axes arc 




rays faiich as «. ax) entering and emerging at points on the 
IfjD^ parallpl to each other, ami hence (see § 4) hardly 
altered in course ; in practice they are all rays (except the 
principal axis) which pass through the central point ot 
the lens. 

II. The prinnpal Jocua if. Fig. 9) of a lena ia the point 




WilifflMiw, iihi'.tin:r it yaf^ from rft> 

19, Fr'rn i 7 it bllom U»t in Fi^ 9 the i 




■' nrfl w|urI, niid hence tlio rny It, i ljvterping from e/, will I 
lliit iii»'i>t llio nxU ut/, Init at o/'; </ and e!f' are coiyuyai* 1 
^}iHl», Hiid eBch 1« the eotQu^aie/otmaoi the other. Th« j 
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luigle (1 or a reraaiuing the same, then if c/ be further from 
the lens c/' will apprfiach it. A ray (cj ponvpj-piiipr to the 
asia will be focusBed at c"/", because a' =^a\ do real point 
conjugate to c'y exists; but if the ray start from c"/" it 
will, on taking the direction c, appear to come from p^, 
which is the virtualfocia of c"f" [see § 6). 

14. Concave lenses have only virtual foci. In Fig. 10, 
a, parallel to the asis, is made divergent fsee Fig. 7), and 
haa its virtual focus at /, and ef la similarly the virtual con- 
jugate focus ofb. 

15. In equally biconvex or biconcave lenses of crown 
glass the principal focus is at the centre of curvature of 
either surface of tlie lens- 

16. Images. — The image formed by a lens consisfs of 
foci, each of which corresponds to a point on the object. 
Given the foci of the boundary jniints of an object, we 
have the posiition and size of its image. 

In Fig, 11 the object a b liea beyond the focus/. From 




the terminal point a take two rays a and a, the former 
a secondary axis, and therefore imrefracted; the other 
parallel to the principal axis, and therefore passing after 
re&action through the principal focus/'. These two rays 
(aad all others which pass through the lens from the point 
«) will meet at a, tlie conjugate focus of a. Similarly tha 
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focus of the other end of a b is found, and the real inverted 
conjugate image of a 6 is formed at a b. The relative 
Bizes of n 6 and a b vary as their distances from the lens. 

If a 6 be BO far off that ils rays n,re virtually parallel on 
reachiDg the lens, ite image A e will be at/', and very 
small. If a b be at/, its rays will be parallel after refrac- 
tion (§ 12), and no image be formed. If o 6 lie between 
/ (or/') and the lens, the rays will diverge after refraction, 
and again no image be formed (^aee Fig. 9, c"/"). 

But in the two last cases n virtual image is seen by an I 
eye so placed as to receive the rays. In Fig. 12 two rays 
from a take ai^r refraction the course shown by a and a 
virtaally meeting at a (see Fig. 9, u/); and an eye at x ' 
will see at A b a virtual, magnified, erect image of a b. 

The enlargement is greater the nearer t 6 is to/, and 
greatest when it iaat/. But, as A b has no real existence, 
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its apparent size varies with the known or estimated dis- 
tance of the surface agiiinet which it is projected. A uni- 
form distance of projection of about 1 2" (_30 cm.) is taken 
in comparing the magnifying power of different lenses. 

When o 6 is at/, it will be found on trial that the im^e 
A B can he seen well only by bringing the eye close up to 
the lens, At a greater distance only partof the object wiU 
be seen, and it will be less brightly lighted, lacts whioh ■» 



OPTICAL OnTLIKBP. 



importitnt in direct ophthalmoBcopic examination (p. 75) 
In Fig. 13 Jill eye placed aoywhere between tiie leus and x 




will receive rays from every part of o b, and therefore gee 
the whole image. But if the observer be at y, his eye will 
receive raya only from the central ]iart of a b, and will 
therefore not see the ends of the object. 

By similar constructions it is easily shown that the 
images formed by concave lenses are always virtual, erect, 
and diminished, whatever the distance of the object (Fig. 
14). ■ (Compare Fig. 10.1 




17. The size of the image (whether real or virtual) vari« 
■with (1) the focal length of the lens, and (2) the distance 
of the object from the principal focus, 

(1) The shorter the focus of the lens, the greater is its 
effect or the " stronger " it is ; the refractive power of a letui 
varies invemelii nn itxfncnl length. 



1 





(2) P'lr m oottvex lens, the image (whether real or-rii- 
UmIj it Isrger (t. «., tlio effect greater) the nearer the object 
k ft tl(o ffHiirlfinl rociiH (wlietlier within or beyond it). 

Vttr A ftw^-ave li-iin the image is smaller (t. e., the effect 
grmttir) (ha flirthor the object is from the lens (whether 
•rlthln or \ivyrmd the focus). 

18. Prliffli, — An dhjcdt appears dispiaced towards the 
Mlffi id n (irlMm through which it is seeD, and to a degree 
«ttij;h varied directly U lh« size of the refracting angle 
'H fl mtd fi). The observer, looking through the piiam, 
AitmflM hlN oyo to the obji^t in its apparent position (§ 6), 
»li4 thi« fact iiiny he utilized for several purposes: 1. To 
On§m Uia lumvergtrnnf of the visual lines without removing 



n 
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the object further from the eyes. In Fig, 15 the eyea, i 
and L, are hmking at the object (oh) with a convergence 
of the visual lines represented by the angle «. If prig 
be now added with their bases towards the nose they dfr 



I 
I 
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fleet the light, bo that it enters the eyes under the smaller 
angle jl, as if it had came frooi (06'), and towards this point 
the eyes will be directed, though the object still remains 
at ob. The same effect ia given by a single prism of twice 
the strength before one eye, though the actual movement 
is then limited to the eye in question. If spectacle leusea 
be placed so that the visual tinea do iiot pass through their 
centres, they act as prismt>, though the strength of the 
prismado action varies with tlie power of the lens and the 
amount of this " decentratioii " (_si'e §9, Figs. 6 and 7"). 
In Fig. 16 the vbual liiiea puss outside the centres of the 




convex lenses (a) and iusida those of the concave lenses 
( 6j. Each pair, therefore, acta as a prism with its base in- 
wards. 2. To Temove doubU vieUin caused by slight degrees 
of strabismua. The prism so alters the direction of the rays 
as to compensate for the abnormal direction of the visual 
line. In Fig, 17, R is directed towards ar instead of towarda 




(i'Muji. XXI.). By a ompensating rotation of the eye 
((•iinum) outviurAa.thtmn in tlie figure by the cliaa^ of the 
ImnavorM Kx'm from 1 to 2, y ta brought inwards to the 
dlliiulliin of (ti, the iinngee are fused and single vision re- 
aUirud ; t)ie cITuct of the iirisni 1b overcome by the action 
of tlieoxlcnial roctiin. This "fuaion power" of the several 
[ililri of iiiu»oloi may be expressed by the strongest prism 
ihnlMivh pair can overcome. Tlie fusion power of the two 
nalprnal mi'tl is r^preaented by a prism of about 8°; that 
of the two intMimk by 25" to 35", or more; that of the 
•u|Hirlur lUiU inferior recu, acting aguust each other hj , 
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ouly about 3". 4. Feigned blindnett of owe eye may ollen be 
exposed by inenuH of the diplopia (unexpected by the pa- 
tient) produced by a prism. The pi'iam should be stmnger 
than can be overconje by any effort, e.g., 8° or 10°, base 
upwards or downwards. The patieut ia often beat thrown 
off his guard by holding the prisni before the sound eye. 
If he now exclaims that he aeea double, he must of course 
be seeing with both eyes. 

19. Be&aotioii of the eye.^ — The eye presents three re- 
fracting surfaces : the fnmt of the curnea,' the front of the 




lens, and the front of the vitreous ; and in the normally 
formed or e^mneiroplc eye, with the accommodation re- 
laxed, the principal focus (§ 11) of these combined diop- 
tric media falls exactly upon the layer of rods and cones 
of the retina, i. e., the eye in a state of accommodative rest 
ia adapted for parallel rays. The point at which the sec- 
ondary axial rays (see g 10, Fig. 8) cross the " posterior 
nodal point " {n. Pig. 19) lies in the normally formed eye 
at 15 mm. in front of the yellow spot of the retina, and 

* The pustsrior surfEu:e of the coraea being psraltel wiLh the 
anterior, causes no deviation; and the refractivB power of the 
aqueouB la the eame h3 lliitt of the cornea. Hence the refraotive 
effKtof the cornea and aqueous is the same as if the corneal tiaiue 
aitmidad from the front of the cornea to the front of the leng. 
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very nearly coincidea with the posterior pole of the orya- 
talliue Iciia. The^ugle included between the lines joining 
q with tiie eKtremitiea of the object {fib) ia the vis ual cjtqfa 
(u). If the distance {d), from n to the retina, remain the 
same, the size of Iin will depend on the aize of the angle v, 
which will depend on the size and distance of ob. But if I 
the distance {d) alters {v remaining the same), the size of 
the retinal image (Jm) is altered without any change 
Now the length of d varies witli the length of the posterior 
segment of the eye; it j|_ increased in niyi^ua (M.) and 
djmiiiiahed in hypermetropic. (H.), and hence the retinal 
image of an object at a given distance ia larger in niyopia 
and smaller in hypermetropia than iu the normally formed ' 
eye. The length of d depends also upon the position of ti, 
and this is inQuenced by the positions and curvatures of 
the several refractive surfaces, n ia advanced very slightly 
by the increased convexity of the lens during accommoda- 
tion, but much more so if the same change of refraction is | 
Induced by a convex lens held in front of the cornea ; 
hence, convex lenses, by lengthening d, increase the size 
of the retinal images. Concave lenses put n further back, 
and by thus shortening d lessen the size of the images. If I 
the lens, which corrects aoy optical error of the eye, be 
placed at the "anterior foeus" of the eye,' 13 mm., or half 
an inch in front of the cornea, n moves to its normal distance 
(15 mm.') from the retina, and the images are therefore re- 
duced or enlarged to the same sine as in the normal eye. 

The length of the visual axis, a line drawn from the yel- 
low spot to the cornea in the direction of the object looked 
at, is about 23 mm. The centre of rotation of the eye ia 
rather behind the centre of this axis, and 6 mm. behind 
the back of the lens. It may here be mentioned that the 

' The anterior fooua ia liie point where raye, whieb were jiarallel 
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focal lengtli of the cornea ia 31 mm., and that of the crya- 
talline 1en» from 43 mm. irich accommodation relaxed, to 
33 mm, during strong accommodation. 
The optical coaditions of clear sig:lit are as follows: 
(1) The image must be formed exactly on the retina 
i.e., the retina niuat lie exactly at the focua of the dioptric 
media for the object looked at. (2) The image must be 
formed at the centre of the yellow spot (see Aculeness of 
nght). (3) The image must have a certain size, and thia 
is expressed by the size of the corresponding visual angle 
i^. Fig, 19 ) ; with average light v nmst be equal to at least 
five minutca (-^ of a degree) in order to the perception of 
the form of the imago; an object subtending any smaller 
angle (down to about one minute) is still visible, though 
only as a point of ligbt. hijiuence of the pvpil. — Other 
things being equal, the larger the pupi! the worse is the 
sight, the clearness of the images being lessened by the 
spherical aberration caused by tiie marginal part of the 
lens. For the same reason troublesome distortion of the 
imagea is often caused by the operation of iridectomy. 

Hnmeration of apectacla lenses. — Some system of num- 
bering is required which shall indicate the refractive power 
of the lenses used for spectacles. Two systems are current: 
In the fird nydevi, which was till lately nniversal, the 
unit of strength was a lens of 1" focal length. Aa all the 
lenses used are weaker than this, their relative strengths 
can be expressed only by using fractions. Thus, a lens of 
2" focus is half as strong as the unit, and is, therefore, ex- 
preeeed as -J; a lens of 10" focus is -^j^; of 20" focus V^; 
and BO on. The inconvenience of using fractions in prac- 
tice is considerable, and, moreover, the intervals between 
the successive numbers are very unequal. Then the length 
of the inch is nut the same in all countries, so that a glass 
of the same in/mier has a somewhat different focal length 
according as it Is made by the Paris, English, nr German 
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im^. In tli« iootiit Mfttan, which ia &8t tllaplitciDg the 
old ono, the metrical scale is useil ; the Doit is a weak lens 
of 1 nietrv (,100 cm. ) focal length, and knowu as a dioptre 
(O); and the lenses ditfrr hy et^ual retractive intervals. 
A lfn» of <fouble the strength of the unit, or half a metre 
(^fiO cm.) focal length, is 2 dioptres >'2 D), a leas often 
lini(?i the strength, or one-tenth of a metre focus (10 cm.), 
in lU I>, Olid so on. The weakest lenses are .25, .o, and .73 
D, and inierniediutc numbers dttfering by -5 or .'2^ D are 
nliKi iutrtxliiced bctweeu the whole numbers. A slight 
incotivfiiicnre nf the metrical dioptric system is that the 
iiiimlHT of the Irns does not express it£ focal length. But 
thin cnii Ik) obtniued by dividing 100 by the number of 
tlio Ions ill D; thus the focal length of 4 D= IJ4^25 
oin. If it iH dcsiroil to convert one system into the other, 
thifl can 1)0 doue, provided that we know what inch was 
iiwd it) nmlcing the lens whose equivalent is retjuired in D. 
The uiplre ia equal to about 37 Paris and 39 English or 
Oertunn inches; n lins of 36 Paris inches (.No. 36 or ^ 
old KcalcJ, iir of 40 Kuglish or German inches (No, 40 or 
^), in very nearly the equivalent of 1 D. A lens <^ 6 
Paris inches (J = A^ will therefore be equal to 6D; a 
lens of 18 I'ttris inches (^=^^ = 2 D, elc; a lens of 4 
D = i»( = 4, t. «., a lens of 9 Paris inches, ctc 

The following lenses are used for spectacles, and are, 
therefore, necessary in a complete set of trial glasses. The 
first column givi« the number in D, the second the focal 
length in metres, the third the approximate numbers on 
the Paris inch scale, the denominator of each fraction 
showing the focal length in Paris inches. In some cases 
there are no equivalent lenses made on the inch system. 
In this table, and throughout the work, convex lenses are 
indicated, according to custom, by the -f sign; concave 
lenses by the — sign. 
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CnAPTER II. 



KXTERNAL BXAMINATIOS OF THE EYE. 

(1) To detect irregnlarity of the corneal sufftoe: 

whilst tliG patitnt fiillows with his eyes some object, e. g., the 
uplifted finger, lunvtcl slowly in different direetionp, watch 
the reflei^tiiin of the window from the cornea ; it will be 
Buddunly broken by any irregularity, such as an abrasion 
or ulcer. 

(2) To estimate the tension of the eyeball (T.): the 
patient looks uteadily down, and gently closes the eyelida; 
the observer then makes light alternate pressure on the 
globe through the upper lid with one finger of each hand, 
as in trying for fluctuation, but much moi-e delicately. The 
finger-tips are placed very near together, and as fiir back 
over the sclerotic as possible. The pressure must be gentle 
and be directed vertically dmtmwards, not bachmrds. It is 
best for each observer to keep to one pair of fingers, not to 
use the index at onetime and the middle finger at another. 
Patient and observer should always be in the same relative 
position, and it is beet for both to etaud and face one 
another. Always compare the tension of the two eyes. 
Be sure that the eye does not roll upwards during exami- 
nation, for if this occur a wrong estimate of the tension 
may he formed. Pome test both eyes at once with two iin- 
gers of each hand. Normal tension is expressed by T, n. 
The degrees of increase and decrease are indicated by the 
+ or — sign, followed by the figure 1, 2, or 3. Thus 
T. + 1 means decided increase ; T. + 2, greater increase, 
but sclerotic can still be indented ; T. + 3, eye very hard, 
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cannot be indented by moderate pressure; T.— 1, — 2, — 3, 
indicate Buccessive degrees of lowered tension. A note of 
interrogation {T. ? -(- or ? — ) for doubtful cases, and T. a. 
for the normal, give nine degrees, which may be usefully 
distioguished. Equally good observers often differ in re- 
gard to the minor changes of tension. Apart from varia- 
tions in delicacy of touch, it is to be remembered that eyea 
deeply set in the orbita are more difficult to test, and that 
T. in a few cases really does change at short intervals, e. g., 
within half an hour. Increased rigidity of the sclerotic, 
which occurs naturally in old age and somecimea from dis- 
ease, altera the apparent tension, though the internal pree- 
Hure may be normal or even too low. When a blind eye 
contains bone, it feels like wood covered with waahieather. 
(3) The mobility of the eyeball may be impaired in 
any or every direction, and iu any degree up to absolute 
fixity. Commonly only one eye is affected. First direct 
the patient with both eyes open to look strongly, or follow 
Bome upheld object moved ia each of the four cardinal 
directions (up, down, right, left) ; and next to look at an 
object (finger or peucilj held -vertically iu the middle line, 
rather below the horiiontal, and gradually approached 
from 2' to about 6", to test the convergence power. In 
each position we must notice both eyes; thus, when the 
patient looks to his right we have to note the outward 
movement of his right and the inward movement of his left. 
The fixed marks for the inward and outward movements 
are the inner and outer cauthi, and as the apparent range 
of movement judged in this way varies a little in different 
people, the cnrrespondingmoveraentaof the two eyes should 
always be compared. In looking strongly outwards, the 
corneal margin often does not quite reach the outer can- 
thus, but always fully reaches the inner canthua during in- 
ward rotation. In children and stupid jwople the move- 
ments are often defective from inattention rather than want 
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of power. In very myopic eyes the niovemente are Bome- 
what defective iu all directions. Upward luovenient may 
be estimated by noting the pusition of the cornea in rela- 
tion to the border of the lower lid ; the borJer of the upp^ 
lid iii lesa truatworthy, since there may be some ptosis or 
other cause of inequality between the two sidea. 

(4j Squint or strabisnins exists if the visual axes ara 
not both directed to the same object. A squint may be the' 
result either of overactiou or of weakness or pai-alysis of » 
muscle: the iut«rnal rectus by excessive contraction often 
causes convergent squint; moet other forms, as well as some 
convergent cases, result from actual defect of nervous or 
muscular power. 

When a squint is well marked there is no difficulty in 
identifying the squinting eye aa the one which is not di- 
rected towards an object held up to tlie patient's attention: 
in most cases tbe patient always squints with the same eye, 
but in a few he will squint ^ith either indifierently (aUer- 
naling squint). Nor is there often any doubt as to whether 
the squint is internal (convergent) or external (divergent), 
i. e., whether the axis of the squinting eye crosses that i 
its fellow between the patient and the object he looks at, ' 
crosses it beyond this object, or even positively divei 
irom it; upward or downward squint, though lees commott,' 
is almost as evident. But to prove beyond doubt which 
the squinting eye, direct the patient to look at a pencil held' 
up in the middle line at about 18" from his face, and with 
a card or piece of ground glass cover the apparently sound, 
or "working" eye; tbe squinting eye will at once move so 
as to look at or "hx" the pencil, proving that it had pre- 
viously been misdirected. If the sound eye be watched 
behind the screen it will be seen to squint aa soon as the 
affected eye "fixes" the object; this is known as the 
secondary squint, and its direction is the same aa that of the 
original or primary squint. Thus, if the primary squint is 
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convergent, the Beeondary will also be convergent. In 
squint from oventctjon or from mere disuse of one muscle, 
the secondary and priniary deviations are equal, but in 
paralytic squint the secondary often exceeds the primary. 
The term coneomitaid is used for any case in whicli the 
squinting eye has full range of movement, i, e., moves in 
companiousliip with its fellow in all directions, and it is 
complemeDtarytojMro/yd'c; hence, in every case of squint, 
it is necessary to test the mobility of the eyes. It ia also 
important t o note whether the g gu int ia con stant^ or only 
oecaaional (periodic.')' 

(5) Diplopia Cdonble aigllt) is almost always a result of 
squint, but the most troublesome diplopia is often caused 
by a deviation too slight to be perceptible. Diplopia is 
J almost always binocular , disappearing when one eye is 
Jcovered. Pniocular ditilopia (double sight with one eye), | 

(ally seen ia cases of cerebral tumor . Ia the former it has 
a physical cause in the crystalline less; iu the latter it 
must depend upon some cerebral change, and its esisteuce 
should be accepted with great caution. 

To find out what defect of movement is causing binocu- 
lar diplopia, lake the patient into a dark-room, and, stand- 
ing at a distance of 6' -8', ask him to follow with his eyes 

• It la necessary to be aware that an n pprtrimt syniit/ , either ex- 
teinal or internul, is tometimes met with. The optic axis of tho 
eyeptuses fnim a point ratbet to the inner eideof the y. s. through 
the centre nt tho cornea, and lorme e. small angle ("angle a") 
with the vifiial axis, wliit^h joins the j. a. with the object looked 
at ftnd commonly cuts the cornea rather within iiatenlre. Aa we 
judge oE the apparent direction of a person's eyei by the centres 
of bii cornea {i. e., by the oplic aiea), a slight apparent outward 
tquint will be produced il the angle a he (aa in many bypei 
tropic eyea) lurger than usual, and an aiiparent convergent squint 
if, H in myopia, it be amaller. Apparent aquint is always plight, 
^ Utd the screen teal described in the text givea a negative reaulL 
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a. candle moved Bucceseively ioto different poBitions, and 
describe the relative places of the double images iu en 
position. Ascertain which of the two images belongs to 
each eye by placing before one eye a strongly colored glass, 
or by covering one eye and asking which image disappears. 
In many cases the image formed in the squinting eye (the 
"false" image) is less bright or distinct, and this difference 
gives a valuable means of distinguishing the sound from 
the affected eye ; but the patient does not always notice 
such a difference between tlie two images, and it may then 
be difficult to be sure which eye is at fault. The patient's 
replies should be recorded on a diagram (see Chapter 
XXI.) ; the radii there shown may of course be increased 
for intermediate positions. The false image is marked by 
the dotted line, the true One by the unbroken line. We 
have thus a graphic rejirc mentation of the candle as it ap- 
pears to the patient, and can deduce from the apparent 
position of the false image what movements of the corre- 
sponding eye are at fault, and, consequently, which muscle 
or muscles are defective. It ia essential that the patient 
should not move Ida head during the examination, and that 
he remain throughout at the same distance from the candle. 
Remember that, in the CKtreme lateral movements, the 
nose interferes, and eclipses one image. When the double 
images are very ^^'ide apart, the patient sometimes fails to 
notice the false image. 

For the diagnosis of a case of diplopia it is often sufficient 
to ask in which directions the double sight is most trouble. 
some, and how the images appear in respect to height, 
lateral separation, and apparent distance from the patient 
(see Chapter XXI). 

(6) Protrusion (proptosis) and enlargement of the eye. 
— Unequal prominence of the two eyes is best ascertained 
by seating the patient in a chair, standing behind him, 
and comparing the summits of the two cornese with eaoh 
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other, aud with the bridge of the iiose, or the line of the 
eyebrows. The appearance of prominence or recession, aa 
Been from the front, depends very much on the quantity of 
Bclerotio exposed ; thus, slight ptosis gives a sunken appear- 
ance to the eyes, and in slight cases of Graves' disease the 
proptosis seems to increase when the upper lids are spas- 
modically raised. It is to be remembered that real promi- 
nence of the eye may depend on enlargement of the eyeball 
(myopia, staphyloma, intra-ocular tumor), as well aa on its 
protrusion, and that if only one eye be myopic, the appear- 
ance will be unsym metrical. Decided proptosis may follow 
tenotomy or paralysis of one or more orbital muscles. In 
hypermetropia, in which the eyeball is too short, and in 
the rare cases of paralysis of the cervical sympathetic, the 
eye often looks sunken. 

(7) Information derived from the bloodvessels visiblo 
on, the Hnrfaoe of the eyeball,- — Three systems of vessels 
have to be considered in disease; all, however, owing to 
their small size, are but imperfectly visible in health. (1) 
The vessels proper to the conjunctiva (posterior eovjunetival 
veaiela), in which it is not important to distinguish between 
arteries and veins (Fig, 20, PmL Cotij., and Fig, 21), (2) 
The anterior ciliary vessels, lying in the subconjunctival 
tissue, and which, by their perforating branches, supply the 
sclerotic, iris, and ciliary body, and receive blood from 
Scblemm'a canal and the ciliary body; the perforating 
branches of the arteries (Fig, 20, a) are seen in health afi 
several rather large tortuous vessels, which stop short about 
l^"orJ-" from the corneal margin (Fig, 22); their epi- 
scleral non-perforating branches are very small and numer- 
ous, invisible in health, but when distended forming a pink 
zone of fine, nearly straight, very closely-set vessels round 
the cornea (Fig, 20, A, and Fig, 23) ("ciliary congestion," 
" orcum-corneal zone," see Iritis and Diseases of Cornea) ; 
the perforating veaut are very small, but mure numerous 



|W« kV- p«*«rtii^ •rtwiw (.Fig. 20, v). and their episcleml 
**4g(« <^ * «*rtirfy-««»*»<^ network (Fig. 24). (3) Tbe 
■Mrgiu of the cornea anil i in mediately 
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DonjunotiYB.1 mmgeatinn (BDgorgBinent uf the posleriui 
arterisa t.ad ttiat). (After Outhrie.J 
Fia. ii. 




Tbg perfarating bnncfasa of the ant«rtor 
Wn.. (Dalrjmple). 





"Om»ry congBstion" (engorge- ConEeJlion of Bnlemr oilimry 

rat ot epieolcral twigj of anterior reina (eplsoleral venoug plcina). 

I g)llu7 uteiiei). [AOer DBlrjmple.} (After Dalrjiople.) 
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Vig. -M); by ibeee namerous minale brvDcbee, vhicfa 
offklimiU of the aaterior ciliarr vessels, fiystema 1 uid 2 
iitiiMtoiiii)«e. 

Spcnking generally, congestitHi oompoeed of turtnoua, 
tiright (.brick-rtih vessels H^ystem 1) moring with the con- 
Jiint'tlva when it is alid over the g^Iobe, and which b least 
irit(!ii>i« juHt around the cornea (F^. 21 1, indicates a pure 
eutijuiicUvitia { ophthalmia), and will usually be accompa- 
iiiod by niuco-puriileDt or purulent discharge. (2) A zone 
of j>ink cungosti'm surrounding llie cornea, and funued by 
F>innll, alraight, parallel vessels, closely eet, radiating from 
thu unrtion, and not moving with the conjunctiva (anterior 
iiiliury urtifrlal twigs, Fig. 23), points to irritation or in- 
flaitiniatioii of the cornea, or iria. A more scanty zone of 
dark or dusky color (Fig. 24), which, when severe, is finely 
roticulati'd (episcleral vmow plexus), often points to glau- 
Diinin, hut may accompany other diseases, especially in old 
piiojilo. CoiigcaliiHi ill the same region, more deeply seated, 
and of u peculiar lilac tint, e9j)ecially if unequal in differ- 
ent jmrtit uf the zone, sliows cyclitis (anterior choroiditis). 
(H) Oougcstliiu ill the same zone, and also composed of 
Nmall vuNsele, but superficially placed, bright red, and often 
CDaroiuihing a little on the cornea (anterior conjunctival ves- 
ftU and looji-jtli-j^ii of cornea, Fig. 46 1, shows a tendency to 
a Hevero form of Biijwrficial corneal inflammation. Local- 
ked or fasciculated congestion generally points to phly&- 
tuMular disense _(FigH. 39 and 40). Although in the severe 
fiiriiii of any acute disease of the front of the eye these 
typ(.-8 of congestion are oil^n mixed and but imperfectly 
distiuguishuble, much information may often be derived 
from attention to the leading forms described. 

(8) Note the color of Vie trig, and compare it with that 
(if the follow eye, In some pei-sims the irides, although 
healthy, are of diflbrent colors, one blue or gray, the other 
brown or greeniah; and sometimes one iris shows large 
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I patclieH of lighter or darker color than its fellow (piebald). 

' But if the iris of au inflamed eye is greenish while it-a fellow 

s blue, we should suspect iritis; and ifthe iris of a defective 

eye be different from its fellow some morbid change ehould 

be suspected. 

(9) The pnpils are to be examined as to (1) equality, 

(2) size iu ordinary light, (.3) mobility, (4) ehape. Ths 

pupils are often large and inactive, and sometimes oval in 

I amaurotic patients, in glaucoma, and in paralysis of the 

I circular fibres of the iris (supplied by the third nerve). 

They may be too large but Btill active in myopia and in 

conditions of defective nerve-tone. Wide dilatation of one 

or both pupils, with dimness of sight of a few days' dura- 

[ ticu, and without opbthalmoscopio signs of disease, is 

I nsualiy traceable to atropine or belladonna, used by acci- 

I dent or design, causing paralysis of accommodation. When 

very small, the pupil is seldom quite round. 

The pupils in health lie slightly to the inner side of the 
centre of the cornea; they should be round, and, when 
equally lighted, equal iu size. When one eye is shaded its 
pupil abould dilate considerably, and on exposure contract 
quickly to its former size (_" direct reflex action"): during 

(this trial the other pupil will act, but to a less extent (" in- 
direct reflex action"). The pupils contract when the gaze 
is directed to a near object (siiy 6" off), i. e., during accom- 
modation and convergence, and dilate in looking at a dis- 
tant object; but the range of this " (ufxocialed aclion" h 
much less than of the reflex action. The pupils may be 
motionless to light and shade from iritic adhesions, or 
from atrophy of the iris in glaucoma or other local dia- 
easei and such conditions should be carefully noted or ex- 
eluded. Reflex action is lost when the eyes are blind from 
disease of optic nerves or retiuie ; if only one eye be blind, 
the direct action of its pupil will be lost, but (unless there 
__be disease of its third nerve also; the indirect action will 
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be nmch greater thsn in healUi. When one eye b blind 
tU pupil ia oAeo rather Wger than the other. Reflex BcUm . 
auij ahm be lost without anj affection of eight, and vithovtig 
Ion of OMoeiaied aetUm (see Chapter XX IfT.J- 

The dilataliou efiected hy atropine U often less in old 
than in joung people. Marked inequality of papils ia 
rare, except from disease or widely difien-nt relraction in 
iIh! two ej'M. When very active pujiila are suddenly e 
pOKd aller being shaded, they otlen oscillate for a f 
•ecnndu before ttettling, and finally remain a little larg 
than at the first moment of exposure- Considerable difier-™ 
euee«, both in range and rapidity of action of the pupils, are 
compatible with health; in genera), however, the pupils 
become smaller and lose both in range aud rapidity wiUta 
advancing years. Marked inactivity, ivith small size, t 
ways Ica^lfl to euspicion of spinal or cerebral disease, 
[iiijiilii are smaller whenever the iris is congested, whether"* 
this l>e a merely local condition (c. y., iu abrasion of cor- 
nea), or form part of a more general congestion, aa in 
typhus fever' and in plethoric states, or be caused hfm 
venous obstruction, aa iu mitral regurgitation and brat 
chitis. They are large in antemia, and in cases 
Hystemic arteries are badly filled, such as aortic insufB 
ciency,' aud during rigors. 

(10) The field of vision ia the entire surface from which, 1 
at a given distance, light reaches the retina,' the eye being' I 

' The I m ft! I pujiilof tjphus and the frequently large pupil of A 
l^jilioid are ascribed by Murchison to the differences in the 
lurity or tba Iris (as a part of the wiiole eyeball) in tlie t 
oatat. 'Continued Pevcrs, 541. 

' Hflo no article on " The IndieaLiona Afforded by the Pupil," 1 
•Medical Examiner,' March 2, 1879. 

■ Strlotly " the percipient part of the retinn.'' It now Beemt | 
oitabliBbed that the most peripheral zone of the n 
•itive to light. (Landolt.) 



on m I 

larg^^H 
diffei^^^^ 
Is, are 

pupils . 

'wiUt^^^^ 

lether^^^ 



EXTERNAL EXAMINATION OF THE BYE. 41 



Btationary (Fig. 25 ), If each part of the field is equidiatant 
irom the part of the retina to which it coireepouds, the field 
will form part of a hemisphere, with its inuer or concave 
surface towards the eye; it may, however, bo projected on 
to a flat surface, and for many clinical purposes this is 
<^uite accurate enough. For roughly testing the field, e. g., 
in a case of chronic glaucoma, or of atrophy of optic nerve, 
or of hemianopsia, the following is generally enough. 
Place the patient with his back to the window; let him 





u foet sqi 



nsatlDo spot. 



e eye, and look steadily at the centre of your face 
or nose at a distance of 18" or 2'. Then hold up your 
hands with the fingers spread out in a plane with your 
face, and ascertain the greatest distance from the central 
point at which they are visible in various directions — up, 
down, in, out, and diagonally. It ia essential that the pa- 
tient should look steadily at the fiice, and not allow hia 
eye to wander after the moving fingers. 

i accurate method is to make the patient gaze, 
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with one eye closed, at a white mark fthe "fixation spot") 
on a large black board at a distance of 12" or 18", and to 
move a piece of white chalk set in a long black handle 
&om various parts of the jwriphery towards the fixation 
spot, until the patient exclaims that he sees Bomething 
white. If a. mark be made oa the board at each of about 
eight such peripheral points, a line joining them will give 
with fair accuracy the boundary of the visual field if it be 
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made only by means of an instrument, the perimeter, which 
consists essentially of an arc marked JQ degrees, and mova- 
ble around a central pivot on which the patient fixes his 
gaze. The visual field is not circular, but somewhat oval, 
with its smaller end upwards and inwards (.Fig. 26). Prom 
the fixation point it extends 90° or more in the outward 
direction, but only about 65° or rather less inwards, up- 
wards, and downwards. 

(11) Testing the acuteness of sight. — By acuteneaa of 
Bight (V. or S.J is meant the power of distinguishing /orm, 
and as commonly used the terra refers only to the centre 
of the visual field, the peripheral parts of the retina having 
a very imperfect power of distinguishing form and size. 
V. varies considerably in different persons whose eyes are 
normal. It is said to diminish somewhat in old age, with- 
out disease of the eyes (Donders). The standard taken as 
1 normal is the power of distinguishing square letters that 
subtend an angle of five minutes, the limbs of which are 
i)f uniform thickness, each limb subtending an angle of one 
minute (Snellen's Test-types), Kays forming so small an 
angle are very nearly parallel, and may be considered as 
coming from an object at an infinite distance. The types 
are made of various sizes, each being numbered according 
to the distance (in feet or metres), at which it subtends a 
visual angle of B minutes. Thus, No. XX. subtends this 
angle at 20' (= No. 6 at 6 m.~l. No. X. at 10' (^ No. 3 at 
3 m.). No. II. at 2" (= No. .6 at .6 m.). Numerically, acute- 
ncsH of vision is expreaed by a fraction, of which the de- 
nominator is the number of the type, and the numerator 
the greatest distance at which it can be read; if No. 6 is 
Mad at 6 m. V = f or 1, i. e., normal ; if only No. 18 can 
be read at 6 m. V = -^g ; if only 60, then V = ^. Any 
distance greater than about 3 m. may be selected for this 
test, t. e.. No, 3 read at 3 m., or No, 5 at 6 ni., generally 
■how the same acuteness ae 6 read at 6 m. But at shorter 
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V. iiA-: ••iitr: i-sujL'TiT iz xi_.frL lift >5S TWff saai maT be 

''i^r^r.' iJ". : .-: _-:.-•. ijL -v'll'lC. ll-r Ir:C=cr& IsftV^ C* ^VIB Slid 

,t ,y.r.^:-t : -_: u, \t\''x^ ~:'^' Sat Ajpe^fix- > If 

•;.«: v-'.-'.fSii.: £::^r5 cuji -•r ivir-iei wbea expcsed to a 
^ />: ..^':.: £.:- i i^-i:::^-. i iirk c^okzriciid. Below tbb 

ir.;( ir,-; *;-iy:i:-/ ::.-r rv-r Tkiih rr.^ han-i witboct loiM^iiig 

12 Aceommodatiozi A. b testei clinkaUT by meas- 

'^t.u'jf i:,*' i.*:i^nffil i^^irit panftiu". pnjdrimvm^p.' at wbicli 
U.t; >,r.'.ji..<At r*:ii^iahle tyj^e .Sueliens 5 or Jaeger's 1) can 
\f*: f:.(:ixr'.Y K:^n. The region of ac»X'mm*j«latioii is tbe space 
if* Vihi'rh it w available see Chapter XX- -. The ampli- 
tu*U^ /y»i^r, hr rouge of A. is expressed in terms of the 
i/,u%'i:x J^-fj-, wha% fo<^.-al length is =the distance from the 
'torn^^a to /y,, thi.-: }t*:ing the lens which adapts V. in an eye 
vJthout A, from the farthest point of distinct vision {pune- 
film r^fmoluin.^ r.j to Jj.: thus, if />. be at 10 cm. and A. be 
Hijlm^j/juently relaxed, i. e., the eye adapted for parallel rays, 
V^ will a;rain be clear at 10 cm. if a lens of 10 cm. focus 
^ 10 J>., ¥A-M p. 28; be held close to the cornea; because 
rayH from tliat point will be made parallel before entering 
the eye (%% 10 and 11;. 

The? convergence of the visual axes upon a point at any 
given dintance is always naturally associated with accom- 
rnrnlation for the same distance. The two functions can, 
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liowever, be partially disnssDciated to a degree which varies 
with age and iu different persons; t, e., the accommodation 
can be either relaxed a little or increased a little, without 
changing any given p<«itioD of the visual axes ; this inde- 
pendent portion is known as the relidive aceovimodation. 

(13) The apparent size of an object depends, in the firat 
place, on the size of its relinal image, and this, aa already 
shown (§ 19, p. 26}, depends upon (a) the aize of the visual 
angle, and (£) the distance of the retina from the nodal 
point. It ia clear that in Fig. 19 a smaller object placed 
nearer to the eye or a larger one placed further off might 
subtend the same angle as ob, and therefore have a retinal 
image of the same size. There are, however, other factors 
contributing to our estimate of the size of objects, especially 
contrast of size and shade, estimation of distance, and efibrt 
of accommodation. 

A white object on a black ground looks larger than a 
black object of the same size on a white ground. The 
fiirther off an object is judged to be, the larger does it 
look. The greater the accommodative ^ort used, whatever 
may be the distance of the object, the smaller does it ap- 
pear; thus, patients whose eyes are partly under the in- 
fluence of atropine, and presbyopic persons whose glasses 
are too weak, complain that near objects if looked at in- 
tently for a short time get much smaller ; whilst when one 
eye is under the action of eserine (causing spasm of the 
accommodatioD") objects appear larger than if held at the 
same distance from the other eye. Prisms with their bases 
towards the temples seem to diminish objects seen through 
them by necessitating excessive convergence of the eyes. 
(Compare Fig. 15.} 

(14) Color perception is best examined by testing the 
power of discriminating between various colors without 
naming them. The best test-objects are a series of skeins 
^ colored wool, or, for pocket use, smaller strips of colored 
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paper, or colored BtuHk. A color-blind person will expossl 
Ilia defect by placing side by Bide aa Bimilar, certain colora, T 
uBually mixed tinU, which to the normal eye appear quite. 1 
ilifTereut. The eet of wools generally used was introduced. I 
by Professor Holmgren, of tJpeala." In acquired colore I 
blindneaa (from atrophy of the optic nervea), the patient, 1 
if well trained in colors, may be asked to name tbem, and 
his defect will generally in this way be correctly found." 
But in congenital color-blindness the confusion test, with- I 
out naming the colors, is fur safer; because, in the first ' 
j}hice, such persons often learn to distinguish correctly be- 
tween many common-colored objects by difierences of ehade 
U. e., differences in the quantity of white light which they 
reflect, and hence may escape detection unless tested with. | 
a large series of different colors, amongst which some, con- 
taining equal quantities of white, will look exactly alike; 
and secondly, though such persona often use the names for ' 
colors freely, the words do not to them convey the sama 
meaning as to those with normal co!ar<sensc, and hopelesB 
confusion results from an esHUjination so made. For de- , 
tails, see Chapters III. and XVI. 

C15j The uses of prisms have been explained at p. 22. 
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fCHAPTER III. 

THE PRACTICAL EXAMIKATION OP RAILWAY EMPLOYES 

AS TO OOLOE-BLINDNESS, ACUTENBSS OF VISION 

AND nEARINO. 

By William Tiiombon, M.D. 

In accordance with a wiah expressed many months ago, 
that I should suggest some pmctical method for the exami- 
nation of the employes of the Pennsylvania Kniiroad, as 
to their ability to see the colored siguala by day and iiight 
used ia the service, I devoted much tiiue to the subject, in 
an efFort to overcome the following difficulties : 

1. To ascertain whether each man possesses sight enough 
to B&ei form at the average distance ; and range of vUioii, to 
enable him to see near objects well enough to read written 
or printed orders and iustructions. 2. To learn if each 
man has color-sense sufficient to judge promptly, by day 
or night, between the colors in use for signals. 3, To de- 
termine the ability of each man to hear distinctly. 

The difficulties to be overcome were found in the magni- 
tude of the task, involving the examination of thousands 
of men now in the service, with the necessity of extending 
it to all who may be hereafter employed, distributed over 
thuusande of miles of road ; and in the absence of pro- 
fessional experts in sufficient number, possessing enough 
special training to fit them to decide with precision the 
potutB at issue. 

It Boon became apparent that some svstem would be 
needed that could be put in force by each division super- 
intendent, acting through an intelligent employ^, under 

B general supervision of one or more ophthalmic but- 
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geone of recognized skill, to whom all infoTmatiou collected 
could be trunBiuitted, auii who would be able to decide all 
doubtful cases, and tlius protect the road from any danger 
arising from incapable employto, and save good and faith- 
ful men from the evil of being discharged from the com- 
pany's service, or prevented from being employed on other 
roads on insufficient grounds. 

It was believed that the facts could be collected by non- 
professional persons, and could be so clearly presented to 
the division superintendent and to the profesaioual expert, 
as to enable a perfectly correct decision to be made in 
every oaae ; and that men fit for service would be recog- 
nized, whilst those deficient in eight, color-sense, or hearing, 
could be referred to the expert if they so desired, or trans- 
ferred to places in the service where their defects, if not 
remediable by treatment, could do no harm either to the 
road or to the public. 

8ucb a system was snbmitted to the general manager 
of the Pennsylvania Railroad, and liaa been perfected 
by the labors of a special committee of the Society of 
Transportation t)fficers in conjunction with the writer. 
The entire method baa furthermore been submitted to a 
practical experimental test extending over nearly two 
thousand men, employed as conductors, engineers, firemen, 
and brakemen, and the results have satisfied the coroniittee 
and myself that our object has been fully attained, and 
that the system proposed may now be put in force with 
confidence in Its practical utility. As an evidence of this, 
I may cite two complete detailed reports, in<!luding 1383 
men in all. The blanks upon which the origiual entries 
were made have all been submitted to me, and they satisfy 
me that the results in the summary of each of these ex- 
cellent reports may he confidently accepted, and thus we 
have become acquainted with the fact that there were in 
the service of the Pennsylvania Railroad, of the 1383 men 
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examined, 246 inen deficieat in the full acnteoesBof visioo, 
55 absolutely color-blind, and 21 defective iii bearing. 

In one of the repurts, an examiuation, not included in 
the instructions i'rom the comoiittee, was made with colored 
Haga and colored lights by iiigbt, and 13 men Jailed to be 
iible to recognize them from a total of 24, who were color- 
blind to the test used for ita detection, but I have little 
doubt whatever that the entire number of coior-blind, viz., 
55, would also fail under a carefully devised system of 
testa by the usual railroad signals. 

The entire nurnher reported aa defeelive in color-sense, 
4^ per cent., is up to the average aa reported by the best 
authorities in its percentage, but those absolutely color, 
blind, and hence unable to distinguish between a soiled 
white or gray and green, or a green and red flag, are fully 
4 per cent. ; and this proves that the instniment employed 
in thia part of the examination has met our cspectations 
fully. 

As this was the point about which I had most doubt, a 
word or two of explanation may be proper, more especially 
aa many good authorities declare that no examination for 
color-blindness should be accepted, unless made by pro- 
fessional specialists. 

The examiuation for color-blindness now generally ac- 
cepted and proposed by Prof. Holmgren, consists in testing 
the power of a person to match various colors, which are most 
conveniently used in the form of colored yarns. Usually 
about 160 tints are employed, in a confused mixture, and 
three test colors, viz., Ught-green, roue or purple, and red, 
are placed ia the foregoing onler before the person ex- 
amined, who ia directed to acleet similar colors from the 
mass. The examiner aits then in judgment, and decides 
whether the color-sense is perfect from the selections made, 
OE from those noi made, or from them both, and from the 
prompt or hesitating manoer of the examineil. It has 
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been our effort to reader this more simple, and to so ar- 
range the colors that they may be identified by some num- 
ber, so that an expert, althi>ugh absent from the scene, 
would know by these numbers the exact tints selected, and 
thus be fully competent to dtclare from them the color- 
perception of anj person whose reu>id had been properly 
made. From theory based upon sciLntifac knowledge, and 
from much experience, I was able to arrange an instru- 
ment that would have the real colors, and those usually 
confounded with them, " confusion colors," placed in such 
relations to each other, and bo designated by numbers, as to 
make an e^tamination for color-blindness possible by a non- 
professional person, who could conduct the testing, record 
it properly, and transmit it to an expert capable of decid- 
ing upon the written results. Hence there is no departure 
from the system of matching tints already established, the 
only novelty being in reducing the number of colors to 
those similar to the test colors, and to those usually chosen 
by color-blind persons, and so identifying them as to enable 
an absent expert or superintenilent to know precisely what 
colors had been selected to match the test colors. 

The theory of the instrument (wmsiating of a stick witn 
the yarns attached, see Fig. 27), is that color-blindness is 
most promptly detected by using the Ughi-green. ieet-gkein, 
and asking that it be matched in color from the yarns on 
the stick, which are arranged to be alternately green and 
confusion colore, and are numbered from- one to twenty, the 
person being directed to select ten tints, and the exantiner 
being required to note the numbers of the tints chosen. It 
will be understood that the odd numbers are the green, and 
the even ones the confiisiou colors, and that, if a person haa 
a good color-sense, bis record will exhibit none but odd num- 
bers ; whilst, if he be color-blind, the mingling of 
bers betrays his defect at a glance to the supervising 
or superintendent. 
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There are forty tints on the Btick, and the first twenty 
are given to the detection of color-blindness, using the 
green-tegt, and if the color-aense is deficient, it will surely 
be revealed. 

To distinguish, however, between green-blindness and 
red -blindness, the rose-ted in used, and those color-blind will 
select indifferently, either the bluea intermingled with the 
rose, between figures 20 and 30, or perhaps the blue-green 
or grays from 1 to 20, and thus reveal their defect, and es- 
tablish either green- or red-blindness. 

Finally, the red-ted corroborates these results, and satis- 
fies the most sceptical of color defect, when the " confiision 
tints " or even numbers between 30 and 40 are selected. 

On a suitable blank these figures are placed in the order 
of examination, and a glance of the eye reveals the color- 
sense of the person examined; since, if anything but odd 
numbers are chosen, there is a defect; or if, with test one, 
anything beyond 20 is chosen ; or if, with test two, any- 
thing but odd numbers between 20 and 30; or, with test 
three, anything but odd numbers between 30 and 40, The 
colors can readily be changed on the instrument, if it should 
be found desirable. 

It is theoretically and practically a fact, that the tints as 
arranged in the three sets on the instrument look quite the 
same in color to color-blind persons, and that those having 
a perfect color-sense can thus form an idea of this infirmity. 
If, then, green and gray are in-distinguishable, and green and 
red, when of the same depth of color, seem to be entirely the 
same to the color-blind, it needs no opinion from a scien- 
tific expert to convince the manager of a railroad that it 
would be most dangerous to place the lives of people under 
the guidance of an engineer who could not distinguish, if 
green-blind, between a soiled white and a green flag, or be- 
tween a green and red flag, or other signal of these colors. 

It is a fact that some of the color-blind promptly give 
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the proper names to the flags, and answer correctly, when 
asked what they would do ia presence of such signals, hut 
it must be remembered that they may see form perfectly, 
iiud have always hitd some perception of these colors, and do 
give them their conventional uamea, periiaps, hut that they 
are unable to distinguish them at once and infallibly, and 
that it will only require a further extension of our method 
of testing to demonstrate tlie inability of persons color- 
blind to our examination to recognize the signals, by day 
or nigjit, which are now depended upon to prevent acci- 
dents of the gravest character. This must be done by de- 
manding that tJie signals be matched, and not named, and 
this is incorporated in the instructions herewith submitted, 
BO that the tints which color-blind men select with the rail- 
road signals from the instrument may hereafter be known 
and recorded. 

My conclusions from a study of the subject in connection 
with the railway service are : 

X. That tliere are many employes who have defective 
sight, caused either by optical deiects, which are, perhaps, 
congenital, and which might be corrected with proper 
glasses, or due to the results of injuries or diseases of the 
eyes, remediable or not, by medical or surgical treatment. 

2. That one man in twenty -five will be found color-blind 
to a degree to render him unfit for service where prompt 
recognition of signals is needed, inasmuch as color-blindness 
for red and green renders signals of these colors indiatin- 
guishuble. It is a fact in physiological optics, however, 
that yellow and blue are seen by those color-blind for red 
and green, and that yellow-violet blindness is so rare that 
it might lead to the use of these yellow and blue colors, in 
preference to red and green, wherever possible. 

S. That color-blindoes.s, although biainly congenita] and 
incurable, is sometimes caused by disease or injury, and 
that precautions might be needed to have either periodical 
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examinations or to insist upon it in cases where men have I 
sufibreil from severe illness or Injury, or nhen tliey have I 
been addicted to tiie abuse of tobacco or alcohol. 

4. That the meCho<l, when adopted, will enable the I 
authorities to know exactly how many of their employes 
are "satisfactory in every particular" as to sight and hear- 
ing; and that the esamination will have the further value 
of making the division superintendents acquaintfid with 1 
the general aptitude of the men in their divisions as to g 
eral intelligence. 

5. That the entire examinations can be made at the rate ' 
of at least six men an hour; whilst that for color-sense 
aluue can be done in a very few minutes for each man by i 
au intelligeul employe. 

6. That to secure the confidence of the employ^, and of j 
competeul scientific critics, as well as of the public gener- 
ally, it is advisable to have some official professional 
specialist tu vhom nil doubtful questions cuul<t ie referred, 
and who should be held responsible for the accuracy of the 
inslTumeuls, test-cards, etc., to be put in use, and who should 
Lave a general supervision of the entire subject of sight, 
colorisense, and hearing. 

7. That from thcimpos^ibilityof subjecting the unmense ' 
Wimber of employes on our targe railways to the inspection 
of the few medical experts available, and to secure the ex- 
amination of those hereafter to be employed, some eystem 
of tcetiog by the railway superintendents has become a 
necessiiy, and it is bcllevixl that the one proposed «-iU ao- 
Bscffthc purpose. 
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Pennstlvanla. Railboak Company's Instkuctions for 
Examination of Employes as to Vision, Color- 
blindness, AtfD HeARINO. 

Instructions for examination as to vision, oolor-blind- 

aesB, Bud hearing. — The examinatiou will be made as to 
vision, color-sense, and hearing, and the following appa- 
ratus will be used: 

1. A curd or disk of large letters for testing distant 
sight. 2. A book or card of print for testing sight at a 
short distance. S, Au adjustable frame fur supporting the 
print to be read, with a graduated rod attached fur meas- 
uring the distance from the eye whiie reading. 4. A spec- 
tacle frame for obstructing the vision of either eye while 
testing the other. 5. Au assortment of colored yarua for 
testing the se use of color. 6. A watch with a loud tick for 
testing the hearing. 7. A book or set of blanks for record- 
ing the observations. 8. A copy of an approved work on 
"Color-blindncas." 

Aeutenesfl of vision. — For distant vision, place the test- 
disk or card in a good light twenty feet distant, and ascer- 
tain for each eye separately the smallest letters that can 
be read distinctly, and record the same by the number of 
that series on the card. 

Bange of vision. — For near vision, ascertain the lea^ 
number of inches at which type D ^ 0.5 or 1 i, can be read 
with each eye, and record the result. 

Field of vision. — Let the examiner stand in front of the 
examined, at a distance of three feet, and directing the ex- 
amined to fix hiseyeaon the right eye of the examiner, and 
beep them so fixed, let the examiner extend his arm later- 
ally, and opening anil shutting his hands, let him by ques- 
tiona satisfy himself that his hands are seen by the examined 
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without changing the direction of the eyes ; recording the l 
result aa good or defective, aa the case ruay be. 

Color-senae.^Three teat-aiieins — A, light-green; B, roee; 
C, red — will be used with the colored yarns attached to 
the Btick; of the latter there are forty tinta, numbered from 
1 to 40, and arranged in three sets — a, b, and c~of which 
the odd numbers correspond to the colora of the t^at-akeina, 
whikt the even numbers are different or " confusion colors." 

The firat set is to test for color-blindness; the second to 
determine whether it be red or green blindness, and the 
third to confirm the opinion formed from the first or second 



Place the test-skein A at a distance of not less than three 
feet, and, without naming the color, direct the person ex- 
amined to name the color, and to select iroTa the first 
twenty tinta, or set (a), of the yarns on the stick, ten tints 
of the same color as skein A, atating that they do not 
match, but are different shades of the saqie color. Record 
the number of the tints so selected. Do the same with skeina 
B and C, using for B the tints from 21 to 30, and for C the 
tints from 31 to 40. If the odd numbers are selected read- 
ily, the examuiatiiin may be gone over very quickly. 

When color-blindness is detected, any one of the even , 
numbers or " confusion colors " may be used as a test-akein, 
and the man may be directed to aelect aimilar tinta, when 
he will most probably choose odd numbers, which should 
be recorded, stating the number on the stick of the "con- 
fusion color" used for a test, and then giving the numbers 
chosen to match it. 

Then a soiled white flag should be shown, and the man 
be directed to select tints to match it, which should be re- 
corded ; next a ffreen, and finally a red flag. 

All of the particulars are to be recorded as the examina- 
tion proceeda, not leaving it to memory. Use the numbers 
in recording. The letters indicating the set need not b 
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used. Note whether the Belcctiiin is prompt or hesitating 
by a distinct mark after the proper ivord on the blank 
form. When deficient color-sense is discovered, and varia- 
tions in the mode of testing are made by the esaniiner or 
examined, tbey should be noted under remarks, or on a 
separate sheet to be referred to, if the blank has not room 
enough. 

Heartng, — Note the number of feet or inches distant 
from each ear at which a watch, having a tick loud 
enough to be heard at five feet, is heard distinctly, using a 
watch without a tick, or a stop watcli, to detect any 
supposed deception; and the number of feet at which 
ordinary conversation is heard. 

Explanations. — The teat-card contains letters, numbered 
from 20 (xs), or Dr=6, to 200 (cc), or D = GO. Those 
measuring three-eighths of an inch, and numbered 20 (xx) 
or D = 6, are such as a good eye of ordinary power sees dis- 
tinctly twenty feet or six metres distant. If a man sees 
distinctly only those marked C (or 100), hia acuteness of 
vision, v., is e<iual to t^\ or -J. If he sees to XX {or 20), 
then V. is equal to ^^ or 1, and his eight is up ti> the full 
standard. This mode of statement indicates the relative 
value of the sight examined, and should be used in the 
records. If one eye is ^ or 1, and the other not leas than 
J4 or ^^4, with or without glasses, the sight may be con- 
sidered satisfactory. 

The power of discerning uraall objects at the reading 
distance is tested by the small print, and good sight niay 
bo aesumed if one eye can see at twenty inches the inattei' 
marked 1* or D = 0.5, whilst the other distinguishes not 
less than 4J or D^= l.ii. The small print should then bo 
brougiit til thepuint of nearest vision for each eye, and that 
point mentioned in inches. A good eye should be able to 
read Ko. 1 i at twenty inchee, and have a range of vtsion 
up to ten inches. 
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The color-t«9t will indicate whether the man is deficient 1 
in color sense. The colore are arranged in three sets, one 1 
of 20 and two, of 10 each— tlie odd numbera are the colon I 
similar to the teat-skeina, and the even numbera are the I 
"confusion colors," or those which the color-blind will bo 1 
likely to select to match the sample skeins or colors bLowH' I 
him. The first 20 (o), numbered from 1 to 20, have green ■ 
tints for the odd numbers or teat-colora. In the secoi 
(6), 21 to 30, the teat-eolora are rose or purple, a combin 
tion of red and blue ; and in the third (c), 31 to 40, they are 
red. Ordinarily the test will be with each set separately, 
but the whole 40 may be employed on any teat-skein. Any- 
thing but green matched with green indicates a defect ia | 
the color sense, for which use set ia). 

The test with the second set indicates whether red or€ 
green blindness exists. The odd numbers from 21 to 30 | 
are purple. If either of these is matched with teet-skein 
B, nothing is indicated, as they must appear alike to a 
color-blind persiin ; but if blue is chosen, red-blindness is 
indicated, and if green, then, green-blindness is established. 

The third set (e) is scarcely needed, but may be used it 
confirmation of, or in connection with, the last, as to red oi 
green defect. 

When the numbers of the tints selected are recorded ii 
the proper blank, color-blindness will be indicated in thos 
instances where even numbera appear, and suspicions will 
arise where numbera beyond 20 are used with test-skein A, ■ 
and under 21 or beyond 30 with B, and below 31 with C. i 

Further tests should be made of those found to be color- 
blind with the usual signal Hags, requesting them to name 
each color, shown singly, and to match the colors of them 
from the tints uu the stick, and with colored lamps; and | 
finally to state what they understand them to mean i 
signals. 

It will be well not to dwell on the examination of a ma 
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found to be defective in color-sense or in Tision, but to paee 
over each examination with the same general care, and 
aflerwarda send for those giving indications of defccta, to 
come in HiDgly for fuller examination. The examination 
should be private aa far as practicable, especially excluding 
peraoDB who are to be subsequently examined. 

Inability to name color accurately, or to distinguish 
nicely aa to difference in tint, la not to be taken as an evi- 
dence of color-blindness. 

In testing aa to hearing, if the watch used can be heard 
at £ve feet distant, and the person examined hears it only 
at one foot, his hearing would be 1-5, and may he bo 
recorded in fractions. Conversation in an ordinary tone 
should be heard at ten feet. 

It should be understood that all employes examined, 
&iling to come up to the requirements of the above atand- 
ard, shall be accorded the benefit of a professional ex- 
amination. When acutenesB of vision is below the standard 
adopted, it may be possible to restore full vision by proper 
glasBes, when it is due to optical detects, known as near- 
sight, far-sight, or astigmatism, or by other medical or 
surgical treatment, and useful men may then be retained 
in the company's service. 

These rules and regulations, having bwu approved by 
the Board of Managers, have been put into effect on the 
Peunsylvania Kailroad, under the general supervision of 
the writer, and give entire satisfaction.] 
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CHAPTKE IV. 

THE KYE BY ARTIFICIAL LIOHT. 

This iuoludea ( 1) esainintttion by fociil 'ir ulilique light; 
1^21 examiuatiou by tlie oplitbalmoacupf. 

(1) 111 using Jooil or lACiqiie Uluminatitm tliu auteriur 
porta ol' the eye are exanuDed with the liglit uf a lamp 
cuncentrated by mcaua of a convex Ions. It ia used for 
the examinatiim of opacities of the comea, chaoges in the 
appearant.'e of the iri:4, alteratioiia in the outUue and area 
of the pupil from iritis, iiud opacities of tlie lena. Buch an 
cxaniiuatioQ is to be luade by ruutiiie in every caee before 
using tlia ophthaluioscojie. We require a somewhat dark- 
ened room, a wnvex Kna of two or three inches focal length 
tone of tlie large uphthalmoecope lenses), and a bright 
naked lamp-flame. 

The patient is seated with his face towards the ligh^ 
which is at about - distance. The lens, hold between tbo 
finger and thumb, is used like a burning-glass, being placed 
at about its own focal length from the patient's cornea and 
in ihtt liue of tlie light, »> ns to throw a bright pencil of 
light on the front of the eyo man Biiglc with the observer's 
line of sight. Thus all the su]>erlieial media and structures 
of the eye c*n be successively examined under strong illu- 
mination, the distance of the lena being varinl a little, no- 
cor«1ing as its focus is n^iuireil to fall on tlie cornea, the iris, 
or the ftiiteriiu- or jHieterior surfai.'« of the crptalliue lena 
(Fig. ^). By varying tlie iMSttion of the light and of tba 
{Mtient's eye. making him Imik u]i. down, and to each side, 
m out exauine all parts of Uie eomval surface, uf the iri^ 



4 




FOCAL ILLUMI 



61 



of the pupillary arta {i. e., the anterior capsule of the lonsj, 
and i>f the lens-subBtauce. If the light be throwu at a very- 
acute aiigl« t)u the curnea or lens, opaci- 
^'°- ^^- ties are much more visible thau if it fall 

alm<jst perpendicularly. 

For complete exploration of all parts 
of tlie cryHtalliue lens the pupil must be 
dilated with atropine, but careful exam- 
ination without atropine will generally, 
enable ua to detect opacities lying in or 
near the axis of the lena even if quite 
deeply seated. In examining the pos- 
terior pole of the kus the light must be 
thromi almost perpendicularly into the 
pupil,and the observer 
must place his eye as 
nearly in the same di- 
rection aa ia possible 
without intercepting 
the incident light. 
Opacities of the cor- 
nea and anterior lay- 
ers of the lens appear 
Pouai uiuminuti.m. whitish; dccpopacitics 

in the lena, especially 
in old people, look yellowish by focal light. Tumors and 
la^;e opacities ia the vitreous, hemorrhagic or other, may 
be seen by tliis method if seated close behind the lens. 
Minute foreign bodies in the cornea will often be seen by 
iboal light when invisible, because covered by hazy epithe- 
lium, in daylight. By habitually magnifying the illumin- 
ated parts by a second lens held in the other hand, much 
additional information can l>e gained. 
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(2) Ophthai^oscopic! Examinaxxon. 

The ophthalmoscope enables us to see the parts of the 
eye behiud Uie crystalline lens by naaking the observer'a 
eye virtually the object by which the observed eye is lighted 
Up. Rays of light entering the pupil in a given direction 
are jjartly reflected back by the choroid and retina, and on 
emerging from the pupil take the same or very nearly the 
Slime course that they had on t'nteriug (§ 12, p. 18), Henoe 
the eye of the observer, if 8i> placed as to receive these re- 
luming rays, must also be so placed as to cut off the enter- 
ing rnys; na, therefura, no li^ht can enter in thiu direction, 
none cim return to Iho observer's eye. This ia why the pu- 
pil generally looks black. Aliliough with a large pupil, 
especially iu a hypermetropic or myopic eye, the observer 
receives Bome of the returning rays (because he does not 
intercept ull the entering lit;ht\ and in this way eees the 
pupil of n fiery red instead of hluck, still for ajiy ufieAiI 
examination the observer's eye must, as already stated, be 
in the central iwth of the entering i^aud emei^ing) rays. 
This end is gained by looking through a small hole in a 
niim>r, by which light is leflecied into the patient's pupi], 
and this jwrforated mirror is the ephthalmoecope. There 
are two wars of st-eiug the d«ip jiarls of the eyeball by its 
means. 

The iDdinot method of e^^amitiation. by which a clear, 
inn'rlinl image of the fundus, somewhat magnified, is 
led iu the air between the jmiienl and the ubeerver. 
The following i^aiple expvrimvnt will show how this m 
efl^eted: Take l>ii-\> cwBvex l«usi« of aluml 3" focal leagtli. 
«tteh. 1 1) Hold one in the left hand, nt aUkut 2* &oia 
this |irint: (3> take tU' senniil leits in the right hand, and, 
movii^; your hmA a few tuftii^ liaok. hoki the scvood leoa 
at abovt iu focal t«ug(h m ftwut ttf the firtt : j-xw will that 
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see an inverted imago of the print slightly magnified, a. 
Observe that in order to see this image cU^arly you have to 
make an eflbrt, and that you cannot see the image and the 
print on the page itself, clearly at the same moment ; tliia 
is because the inverted image (int. Fig, 29j lies in the air 
between the eye and the second lena, and more accommo- 
dation is necessary for seeing it clearly than for the object 
(06), The fundus of the eye seen on this principle la mag- 




l about four diameters, if the eye be normal. The 
s larger in n and smaller in M. b. Notice that if 
the observer'3 head be moved slightly from aido to side the 
image will appear to move in the opposite direction. 

B. The direct method of examination by which (except 
when the eye is myopic^ a virtual, erect image is seen more 
magnified than in the former method and behind the pa- 
tient's eye. 

The conditions are the same as those under which a 
magnified image of any object is seen through a convex lens 
(Kg. 12), as in the following experiment r fl ) Hold a con- 
vex lens, of say 3" focal length, at any distance from th^ 
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page not greater than 3", and place your eye close to tbf 
lens. The print-will bo magnified nud seen in its truel 
position, i.e., "erect." o. The enlargement 'will bf 
the greater the dit^tauee of the lens from the page up to 3"i 
(15 16 and 17, p. 19). If the distance be further increased | 
the print will not be Been clearly- The image is a " virtual '* 
one, because it is the image which would be Ibrmed if the 1 
rays vhich enter the eye in a. diverging direction could be I 
prolonged backwards until tliey met behind the leus (FigB. I 
12 and 32 1, 6. If the lens lie placedjust at its focal length 1 
from the paper the image will be seen clearly only during I 
complete relaxation of the accommodation, e. If it be I 
nearer to Uie page, eillier accommodation must be used I 
acoonling to the distance, or the obserip'er must wilhdrair J 
his hend fiirther from the lens. d. If, keeping the lena I 
quite still, the observer withdrawhia head, ihe field of view 1 
will be lessened (Fig. 13), whilst the image will appear to J 
tnciv«se in sits (without really doing so), and those changai 1 
will bo greater llie nearer the lens is to ils focal dietanoA ' 
from thepit|M>r; if it boalmost exactly atitsprindpalibaal 
distance, nuly a very small part of the print will be seen 
when the head is withdrawn, f. If tliu head be moved a 
little from side (o side, the iini^ will a)>pc»r to move in lbs 
tame diTecUon. 

Tho emmeiropio eve, with llie accoinmodaiioa AiUy re- 
laxed, being aifjustt^l Ittr distant uhj^vls, t. r~, potalte) rays, 
ncami a dear intagv tif snvii objocu on tW lavt-r nf rods 
■ad eoMa of the retina ()v 3SV A cl<«r inu^^ of tho^tm- 
4m ^tft* «yr, t. r.. the retina, optic disl;. and choroid, can 
be obtuBtil in mch an ey« ^as in the s«<wmI experineM 
abcvre iWcriboi. when th« diManoe of the iam tnm tha 
paper wac «)ual h* or teK llian ita fcral kw|tth'); on eon- 
XA,m that the eyen. bnth nf pativat and nbtvner, be ad- 
j am d fiw inSaile tUttaace, i, a. fiM' panlle) tan ; ia oUnr 
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■words, that the afcoiuiiiCKlatioa uf both be relaxeii. The 
fundus 811 ai^en Li niiiyuit'icd about 15 diameters. 

In order to use tlie ophthalinoBCope' it is first Decesaary 
to learii to manage the mirr'ir and light. (.1) ^"^t the pa- 
tient in a darkened room and place a lamp with a, large 
ateafly flame on a level with his eyes, a few incJiea from 
his head, and about in a line with his car. The lamp amy 
be on either side, but ia usually placed on hia left, and it ia 
better to keep to the same side until practice haa given 
i to the vtti'iouB combined movcnienta which are 
. (2) Sit down in front of tbe patient with his 
face fronting your own, feature to feature. It ia moat con- 
venient for the observer's face to be a little higher than 
that of tho patient. (3) Take the mirror of the ophthal- 
moscope (without any lens behind, and without the large 
lena) ia your left hand for examining the patient's left eye 
(and vice vcrsd for his right eye); hold it, mirror towards 
the patient, close to your own eye, and with the aight-hole 
placed BO that (with yiiur other eye closed) you see the pa- 
tient through it. Now rotate the mirror slightly towards 
the lamp nntil tho light reflected from the flame is thrown 
into the patient's pupil, and open your other eye. (4) You 
will so far have seen nothing except the front of the eye, 
unleaa the patient's eye is under atropine ; for he will have 
looked at the centre of the mirror, and hia pupil, strongly 
contracted, will look either black or very dull red. (5) 
Now tell him to look steadily a little to one side into va- 
cancy, or at an object on the other side of the room. The 
pupil will now become red — bright fiery red, if it bo rather 
large; a du'lcr red if it bo small, or the patient he of dark 
complexion. In one position, when the eye under exam- 
ination looks a little inwards, the red will change to a 
yellowish or whitish color, and this indicates the position 
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of the optic dkk. (6) Learn to keep the light steadily 
the pupil (luring slow movementa backwards and tbrwarda 
and irom side to side (taking care that the patient keeps 
his eye all the time in the Bame position, and does not 
low the movementa of the njirror) ; the test of Bteadim 
will be that the pupil remuina of a gi«)d red color 
positions. Up to this point the examination may be 
without atropine; and bo far only a uniform red glare wiJ 
have been seen, no details of the fundus bei 
unless the patient be either myopic or considerably h; 
metropic. 

In order to eee the details of the fundus it is beet to 
gin by learning the Indirect Method CFig. 30), for, thou] 
rather less easy than the direct, it is more generally 

Haying learned to keep the light reflected steadily 
the patient's pupil, take the mirror without any lens behi 
it (unless you are either hypermetropic or myopic, in whit 
case you should either wear the glasses you commonly 
for reading, or place a lens of the same strength in 
disk behind the mirror) in one hand, and one of the large-' 
convex "objective" lenses in the other. Alivaj-s, if posBi- 
ble, have the pupil dilated with atropine, for by this 
you learn to eee the fundus much more quickly and easily. 
In cxaraining the patient's right eye, apply the i 
your right hand to your right eye, holding the lens in yoi 
left hand; it is best to reverse everything for bis left e] 
but the position of the light need not be changed. Ti 
hand which carries the lens should be steadied by : 
the little or ring finger against the patient's eyebrow 

It is best to begin by looking for the optic disk, which is 
one of the most important nud easily seen parts. To bring 
it inti) view Uie patient niu&t look a little inwards with 
eye under examination, e. </., if bis right eye is nndtir ex< 
aminatiou he must direct it to the observer's right ear, or; 
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Iu..k at tho little finger of his mirror's hand. Take c 
that tho [latitiit turns his eye, not his head, in the required 
direction. The leiis sliould be held about 2"-3", aud the 
obfkirver he about 18" from the patient's eye; the image of 
the fimdus being formed in the air 2" or 3" in front of the. J 
leuH, v'ili tliUB he situated about 12" from the observer. 

The bright red glare (from the choroid) will be obviouB^ 
enough; but moat begiuners find some difficulty in avoid- 
ing tho refleetion of the mirror from the cornea, and in ad- 
juHting the accommodation and the distance of the head bo 
lis to Boe the iraage clearly. The head must be slowly 
moved a little further from or nearer to the patient, and at 
the same time an attempt made to adjust the eyes (both 
buiug kej)t open) for a point between the observer and the ■ 
Icnn. Bevcral sittings are Bometinies necessary before thafl 
itiiuge of tho optic disk, or retinal vessels, can be clearlyl 

The optic diak — ending of the optic nerve in the t 
above tlio lamina cribrosa, optic papilla (Figs. 31 and 33)— 
is seen as a round object, of much lighter color than t 
I'wry red of tiio surrounding fundus, and w" " 
liloodvcj^sels radiating from its centre chiefly in an v 
iinii downward direction. As soon as the disk can be easily 
seen, tlie student must pass on to the study of the most ini-.S 
jiortaut details of this part itself and of tho other parts of ■ 
llio fundus, some of which will be given here and othei«;| 
will bo found in tho chapters on the Diseases of the Chora 
and Uotitia, and on the Errors of Refraction. 

Tlio disk, as a whole, is of a grayish-pink, with admix^ 
turo of yellow. It is nearly circular, but seldom perfectl]^ 
so, being often apparently oval or slightly irregular, 
iliffomntly colored parts ara noticeable — a central p 
wliitir than the rest, and into which most of the h 
vessels dip; and a surrounding part of pink oi'grayi^-<J 
pink. In many eyes, especially in old persons, the appaiH J 
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ent boundary of the disk ia formed by a iinrrow line of 
lighter color, which represents the border of the sclerotic 
(acleral rin^'). The bloodvessels consist of several large 
trunks and a varying number of eiiiall twigs; the large 
trunks emerge from the central white part of the disk, and 
often bifurcate once or twice on its area; the small twigs 
may emerge separately from various parts of the disk, or 
form branches of the large trunks. 

Tariations. — The color of the disk appears paler or 
darker according to the color of the surrounding choroid, 
the brightness of the light used, and the patient's age and 
state of health, A curved Jiue of dark pigment often 
bounds a part of the circumference of the disk and has no 
patlio logical meaning. The central white patch varies 
greatly in size, position, and distinctness ; it may be so 
small as hardly to be perceptible, or very large ; may shade 
oflf gradually or be abruptly defined ; may be central or 
eccentric ; when large it generally shows a grayish stippling 
or mottling. The white patch itself represents a depression 
of corresponding position aod gize, the physiological cup or 
pit (compare Figs, 33 and 34) formed by the nerve-fibres 
radiating from the centre of the disk on all aides towards 
the retina, like the tentacles of an open sea -anemone, and 
through it the chief bloodvessels pass on their way between 
the nerve and the retina. This depression is generally 
shaped like a funnel or a dimple with gradually sloping 
sides (Fig, 34) ; but sometimes the sides are steep, or even 
OTOT-hanging ; in other eyes it is wide or shallow, and en- 
larged towards the outer side of the disk. The physiolog- 
ical pit is whiter than the rest of the disk, because the 
grayiah-pink nerve-fibres are absent at this part, and we 
can therefore sec down to the opaque, white, fibrous tissue 
which, under the name of lamina cribrosa, forms the floor 
of the whole disk (Fig. 34 ). The stippled appearance often 
noticed in the pit is caused by the holes in this lamina, 
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through which the buudlea of nt^rve-libres pass on tlieir 
way to the retina, the holes appearing darker becauBe 
filled by non-medullated nerve-fibres, wliich reflect but 
little light. 

The oUter parts of the fimdos. — The groundwork ia of 
a bright fiery red (the choroid, not the retina), which in 
average eyes is nearly uniform, but ia peraona of very 
light or very dark complexion shows a pattern of closely- 
set tortuous red bands (vessels), separated by interspaces 
either of darker or of lighter color (Fig. 31). (For fur- 
ther details, see Diseases of Choroid.) 

Upon this red ground the vessels of the retina divide 




and subdivide dichotomously. It will be noticed that the 
principal trunlcg pass almost vertically upwards and down- 
wards, but that no large branches go to the part apparent^ 
inwards from the disk ; that the whole number of visible 
retinal veasels is comparatively small, large spaces inter- 



OPnTHALMOSCOriC EXAMINATIOir. 



71 



vening between them ; tliat they become progresaively 
smaller as they recede from the optic disk ; and tliat they 
oever anastomose with eaeh other. Special attention must 
be given to the part, apparently to the iuuer (nasal) side 
of the optic disk (really to its outer temporal aide), wliich 
is the region of moat accurate vision, the yellow spot (y. b., 
miicala lutca, or shortly " macula " ). This region is skirt«d 
by large vessels from which numerous twigs are giveu off 
to it. The y. s. is seen when the patient looks straight at the 
ophthalmoscope ; It ^'ill be nuticed thut the choroidal red is 
darker at this part, and tliat no retinal vessels pass across 
its centre, but that numerous fine twigs radiate to and from 
it (see Chap, XIV. )■ In many eyes nothing but these in- 
definite characters murk the y. s. ; but in some, especially 
in dark eyes and young patients, a minute bright dot oc- 
cupies its centre, and is encircled by an ill-bounded dark 
area, round which again a characteristic shifting white 
halo is seen. Tiie minute dot is the fovea ceiitralia, the 
thinnest part of the ittina. The neighborhood of the disk 
and y. s. form the central region of the fundus. The pe~ 
rip?ieral parts HTB explored by telling the patient to look 
Buooeasively up, down, and to each side without moving hia 
head. To see the extreme periphery the observer must 
move his bead as well as the patient his eye. Towards the 
periphery the choroidal trunk-vessels are often plainly visi- 
ble when none were distinguishable at the more central 
parts. 

The vessels of the retina (see Chap. XIV.) are easily 
distinguished from those of the choroid by their course 
and mode of branching, and by the small size of nil except 
the main trunks; but esfjeciaily by their greater sharpness 
of outline and clearness of tint, and by the presence of a 
light streak along the centre of each (Fig. SI), which gives 
them an appearance of roundness, very dlfteront from the 
flat band-like look of the choroidal vessels. They are di- 
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visible into two seta — a darker, larger, sumewhat tortuoua 1 
»et — the vuiiiM ; and a lighter, brighter red, Biiialler, and J 
usually Btraighter set — the arteries, the diameter of ( 
respondiug braiiL'hea buiiig about as 3 to 2, The arteries 1 
and veins run pretty accurately in pairs. Pressure on the | 
eyeball, through the upper lid, causes visible pulsation of I 
the arteries on the disk. 

The indirect method of examination ia moat generally 
useful, because it gives a large field of view, uuder a c 
paratively low magnifying power (about three to live ] 
diameters). The general character aud distribution of I 
any morbid changes are better appreciated than if we I 
begin with the direct method, in which the field of view ' 
ia smaller and the magnifying power much greater, 
has also the great advantage of being equally applicable 
in all states of refraction in tlie patient, whereas in myopia 
the fundus eaunot be examined by tlie direct method with- 
out the aid of a suitable concave lens, found experiment- | 
ally, placed behind the mirror (p. 76). In the inverted' J 
iniiige the inversion is auch that what appears to be upper 1 
is lower, aud what appears to be R. is L. 

The Direct Methoil, i. c, examination by the mirror alone, I 
or with the addition of a lens in the clip or disk behind it, ,] 
but without the intervention of the large lens. 

By this method the parts (unless the eye be myopic) are i 
seen in their true positiun (Fig. 32), the.uppcr part of the I 
image corresponding to the upper part of the fundus 
right to the right, etc., it is therefore often called the I 
method of the "erect" or "upright" image; though, a».J 
will be Been below, these terms are not strictly convertiblft | 
with "direct examination." It is used (1) to detect Opfud- j 
ties in the vitreous humor iiml detachments tif the retiaa f-1 
(2) To ascertain the condition of the patient's refraction^ 
i. e., the relation of lus retina to the focus of his lenB-ejro^ 
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tern; (3) Fur the miuute examination of tlie fuudua by tiie 
highly magnified, virtual erect image {Fig. 33). 

(Ij To examiDe the vitreous humor. The patient is to 
move his eye freely iu different directions whilst the light 
ia reflected into the eye fi'om a distance of a foot or more 
(for details, see Diseases of Vitreous); detachmenta of the 
retina are seen in the sauie way. Opacities in the vitreous 
and folds of detached retina, being situated far within the 
focal length of the refractive wedia, are seen in the erect 
position uiider the conditions mentioned at p. 64, c, the 
observer being at a considerable distance from the eye. 

(2) To ascertain the kind of refraction. If when using 
the mirror alone, at a distance of 18" or more from the pa- 
tient's eye, we see some of the retinal vessels clearly and 
easily, the eye is either myopic or hypermetropic. If, when 
the observer's head is moved slightly from side to side, the 
vessels seem to move in the same direction, the image seen 
ia a virtual one aud the eye hypermetropic. The eye ia 
myopic if the vessels seem to move in the contrary direc- 
tion ; the image in myopia is, indeed, formed and seen in 
the same way as the inverted image seen by the "indirect" 
method of examination, but except in the highest degrees 
of myopia it is too large and too far from the patient to bo 
available for detailed esamiuiitiou. In low degrees of M. 
this inverted image is formed so far in front of the patient's 
eye as to be visible only when the observer is distant per- 
haps 3' or 4' ; whilst in E. and in lower degrees of H. the 
erect image will not be easily seen at a greater distance 
than 12" or 18" (p. 64, d., and Fig. 13). If, therefore, in 
order to get a clear image l>y the direct method, the ob- 
server has to go eitlier very close to, or a long way from, 
the patient, no great error of refmction can be present. 

The above tests only reveal qualitatively the presence of 
either M. or H., but by a modificatiou of the method, the 
exact quantity of auy error of refraction, e. g., li., can b« 



1 



OrHTllAliMOSCOPIC BXAMrNATIOS. 



75 



determined with great accuracy (defei'itiination of the refrae- 
tioH by tlic ophthalmoscope). In E., aa already stated at pp. 
64, 65, the erect image can bo Been only if tlie observer be 
near to the patient;, and also completely relax his accom- 
Diodation; for, in experiment d. there described, when the 
head waa witlidrawn from the lens the maguifying power 
appeared to increaae, whilst the field of view and illuraiDa- 
tion rapidly diminished. The same occurB with the eye, 
but in a much greater degree, and hence In E. no useful 
view can be gained except near to the eye. 

In H., where the retina is witliia the foeiia of the lena- 
Bystem, the erect image is seen when close to the patient's 
eye only by an effort of accommodation in the observer, 
just aa in the same experiment when the lens was within 
its focal length from the page (p. 64, e.). And as in that 
experiment the print waa al::;o Bwn easily, even when the 
head was withdrawn, so in H. tlie erect image is seen at a 
distance as well as close to the patient. 

If now the observer, instead of increasing the convexity 
of his crystalline, place a convex lena of equivalent power 
behind his ophthalmoscope mirror, this letis will be a 
measure of the patient's H., i. e., it will be the lena which, 
when the patient's accommodation is in abeyance, will he 
needed to briti^ parallel rays to a focUs im Lis retina. If 
a higher lena be used, the result will be the same as when 
in the experiment the convex lena was removed beyond its 
focal length frmn the print; the fundus will be more or leas 
blurred. 

Hence t') measure IT.: (1) the accommodation of both 
patient and observer muat be fully relaxed (usually by 
atropine in the patient and by voluntary effort in the ob- 
serverl; {2') The observer niitat go aa cliisa aa possibh 
the patient; (!t) he must then place convex lenses behind 
hia mirror, beginning at the weakest and ii 
strength till tlie highest is i-eached with which the details 
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of tlie optic disk can be Been with perfect clearness. By 1 
practice the distance between the cornea of patient and I 
observer may be reduced ti> about i". The light must be 1 
on the eanie siile as the eye under examination, so as to j 
avoid much rotation of the mirror. The right eye must J 
examine the right, and vice vered. 

In the same way, though -with less accuracy in the high -j 
degrees, M, can be measured by means of coocave lenses ; 
tlie lowest lens with which an erect image is obtained being i 
the measure of the M. 

Astigmatism (As.) may also be meaauref) by this method, 
the refraction being estimated first in one and then in the 
other of the two chief meridians by means of c 
iug retinal vessels (isee AstigmatlHin). 




Opbtti*1mo>CDpin appuBrAiiDauf heHlthydiak, u 
Durk vohsbIb, vaini] double nontoiired ran 
[uftor JiBgBr). 

This application of the direct method needs much p 
tice, and for convenience the lenses, of which there are 
twenty or more, are placed in a thin metal disk, which can 
ind the mirror so as to bring each lens in 
a opposite the sight-hole. There are niany forms 
of these "refraction ophthalraoscopea," varying in minor 
details of construction [see Appendix). 
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{3) The erect image is very valuable, im uw.'ouiJt of the 
high maguifying power (about li> diametei-a in the E. eye) 
for the exaiuinatioii of tlio iiucr details of the fiiudus. The 
disk looks le,?s sharply defined because more magnified than 
when seen by the indirect method; both the disk and the 




retina often show a faint radiating striatiou (the nerve- 
fibres) ; the lamina erihrosa is often more brilliantly white ; 
and the ])igment epithelium of the ehoroid can be recog- 
nized as a fine uniform dark etijipliug. 

If the refraction be E. or H., no lena ia needed behind 
the mirror; if M., a concave lens must be placed in the 
clip behind the nnrror, of sufficient strength to give n good, 
clear, erect image. The observer must come as near as 
poaeible to the jwitient. 

By reference to Fig. 32 it will be Been that only those 
rays are useful whieh strike near the centre of the mirror, 
none others entering the patient's pupil ; bence, if the aper- 
ture in the mirror be too large, the Aindus will not be well 
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lighted. It Hhould not be larger than 3 mm., whilst if j 
much smalltr thaa that the image hus a flilitious clear 
which in some casea would be misleading. 



Retisoscopy CKeratoscopy). 

If the fundus be lit up by the ophthaimoacope mirr(ff 
from a distance, slight rotation of the mirror between the 
finger anil thumb canses a daik shadow to pass across the 
red field. The edge of the shadow has the same directioa 
as the axis vn which the mirror is turned. In emmetropia, 
bypermetropia, and very low myopia, the shadow moves ia 
a direction opposite to that in which the mirror is rotated ; 
ill myopia of I D. and more it moves in the same direction 
as the mirror. 

The higher the degree of H. or M. tlie fainter is the illu- 
mination, the more crescentic the siiadow, and the slower 
its movement; the lower tlie detect the brighter is the 
lighted area, the more linear tbe shadow, and the quicker 
its motion. By placing trial lenses in front of the patient's 
eye ( — if the shadow move with the mirror, showing de- 
cided M. ; + if it move against the mirror, generally show- 
ing decided H.) we can estimate the degree of M. or H. 
In M, we find e x peri nj en tally the weakest — lens, whicli 
makes the shadow move against the mirror ; and since this 
movement is atill compatible with very slight M., we say 
that the M. is greater by (.5 D.J than the cboeen leoe mdi- 
catca. In H. we find the weakest -j- lens, which mokea the 
shadow move with the mirror ; and as this movement shows 
at least 1 D. of M., tbe H. is leas by 1 D. than the lens in- 
dicates. Tbe chiuf meriiiiana in astigmatisira may be ascer- 
tained by observing that when one meridian ia as nearly «■ 
possible corrected by a spherical lens, the shadow shows by 
its characters a decided error of refraction in the oppoait© 
meridian j and the degree of Aa. is shown by tbe cylindri- 
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cal lens (-f- or — ), which, with its axis parallel to the 
border of this shadow, corrects the error. 

For retinoscopy a concave mirror of 9" (22 cm.) focus is 
to be used, at a distance of 4' (120 cm.) from the patient, 
and the pupil is to be dilated by atropine. The light is to 
be thrown as nearly as possible in the direction of the 
visual axis. The method is useful, especially for children, 
and is said after a little practice to be both quick and 
accurate ; though I have not yet tried it largely, I have 
several times found it useful. For further details the reader 
is referred to Mr. Morton's excellent little work, which 
contains the best account of the subject in our language.^ 

^ A. Stanford Morton, Refraction of the Eye, its Diagnosis, etc., 
1881, chap. ix. 
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PART II. 

CLINICAL DIVISION. 



CHAPTER V. 

niSEASfiS OF I HE EYELIDS. 

The border of the lid, which contains the Meibomian 

glands, the follicles of the eyelashes, and certain modified 
sweat-glands and sebaceous glands, is oftca the seat of 
troublesome disease. Beiug half skiu and half mucous 
membrane, it is moist and more etisceptible than the skin 
itself to irritation by external cansea ; being a free border, 
its circulation is terminal, and therefore especially liable to 
stagnation. Its numerous and deeply-reaching glandular 
structures, therefore, furnish an apt seat for chronic inilam- 
matory changes. 

Blspharitis fophthalraia tarsi, tinea tarsi, sycosis tarsi) 
includes all cases in which the border of the eyelid is the 
scat of subacute or chronic inflammation. There are sev- 
eral types. The skin is not much altered, but chronic 
thickening of the conjunctiva near the border of the lid 
generally observed. The disease may affect both lids or 
only one, and the whole length or only a part. 

In the commonest and most troublesome form the glands 
and eycSash-fbllicles are tlie principal seats of the dis 
The symptoms are firm thickening and dusky congeati( 
the border region, with exudation of sticky secretioa irom 
[81) 
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Treatment. — ^A stye may sometimea be cut short if 
quite early, by tlie vigorous use of an a ntipli logistic ]otion. 
A little later the attack may be Bhortencii by thrusting a 
fine point of nitrate of silver into tbe orifice of the gland 
if this can bo identified, the corresponding eyelash being 
first drawn out. But often poulticing gives most relief 
until the stye jMiints, when it should be opened. The 
health always needs attending to, and a purgative iron 
mixture often Buils betttr than anything else. 

Some persona are subject to very small pustules or styea 
much more superficial than the above, and less closely asso- 
ciated with derangement of health. 

A Meibomian gland is often the seat of chronic over- 
growth, a little tumor in the substance of the lid being the 
result (Ueibomian cyst, chalazion). In a few weeks or 
montha the growth becomes as large ad a pea, farming a 
firm, hemispherical, painless swelling beneath the skin. It 
generally causes thinning of the tissues towards tbe con- 
junctiva, and ia then recognizable by a dusky pateb on the 
inner surface of the lid. The deeper part of the gland ia 
generally affected, the border of the lid remaining healthy; 
and even if the tumor happen to be close to the border, it 
is usually of small size. Tbe skin ia freely movable over 
the tumor, but occasionally the growth pushes forwards and 
adhesion occurs; even then it is easily distinguished from 
a sebaceous cyst by the firmness of ita deep attachment. 
During ita course tbe cyst may inflame and even suppurate, 
and in the latter case it forma one variety of "stye." The 
same tumor may inflame several times, and finally suppu- 
rate and shrink. Like styea, these tumora are Rpt to con- 
tinue forming one after another. They are much com- 
moner in young adults than earlier or later, but tbey are 
now and then seen in infants. Patients as often apply ibr 
the disfigurement as for any discomfort which these little 
growths occaeion. 
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Treatment, — The eyst is to be removed from the inner 
awjace of the lit! ; iu the rare cases where it points forwards 
the inciaioii may be in the akin ; it never recurs. The tu- 
mor generally consists of a eoft, pinkish, gelatinous mass, 
or of a gruelly or puriform fluid ; there is no cyst-wall. 
(See Operations.) 

Small yellow dots are sometiinea seen on the inner surface 
of the lids, due to little cheesy collections in the Meibomiaa 
glands, and causing irritation by their hardness. They 
should be picked out with the point of a knite. 

Warty formations are not very common on the border 
of the lid, and are of little consequence except in elderly 
people, when tliey should be looked upon with suspicion as 
possible starting-points of rodent cant'or. A small fleshy, 
yellowiah-red, flattened growth is sometimes met with just 
upon the tarsal border, and apparently seated at the mouth 
of a Meibomian gland. It causes some irritation, and 
should be pared ofl'. 

Cutaneous horns are occasionally seen on the skin of 
the eyelid; small pellucid cysts are also seen on the lid 
border. 

Koilnscum contagioBum is partly an ophthalmic disease, 
because so often seated upon the eyelids. One or more lit^ 
tie rounded prominences, showing a small dimpled orifice 
at the top, usually plugged by dried sebaceous matter, are 
seen in the skin, varying from the size of a mustard seed 
to a cherry, but usually not larger than a sweet pea; at 
first they are hemispherical, but afiarwards become con- 
stricted at the base. The skin is tightly stretched, thinned, 
and adherent. The larger specimens sometimes inflame^ 
and their true nature may then, without due care, be mis- 
taken. Each molluscum must be removed, the white lobu- 
lated, gland-like mass whioh forms the growth being 
squeezed out through the incision made by a knife or scis- 
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Xftnthelasma palpebrarum appears as one or more yel- 
low patches like pieces of washleather in the Bkin, varying 
from mere dots to the size of a kidney bean, quite soft in 
texture, and only a very little raised. They are common- 
est near the inner canthus, and uoleaa symmetrical are 
usually on the left aide. They occur chiefly in elderly per^ ■ 
sons who have previously been liable to become often very 
dark around the eyea when out of health. The patches 
are due to infiltration of tha deeper parts of the skin by 
groups of cells loaded with yellow fat. The frequency of 
xanthelasma in the eyelids is, iierhaps, related to the nor- 
mal presence of certain peculiar granular cells, some of 
which contain pigment, in the skin of these parts. 

The pediculus pubis (crab-louae), if it happens to reach 
the eyelashes will flourish there. The lice themselves cling 
close to the border of the lid, and look like little dirty 
scabs. The eggs are darkish, and may also be mistaken 
for bits of dirt. The absence of inflammation and the 
rather peculiar appearances will lead, in cases of doubt, to 
the use of a magnifying glass, which will settle the question 



Ulcers on the eyelids may be malignant, or lupous, or 
syphilitic, and in the lost case the sore may be either a 
chancre or a tertiary ulcer. 

Eodent cancer (rodent ulcer, flat epithelial cancer) is by 
far the commonest form of carcinoma affecting the eyelids, 
although cases are occasionally seen of which both the 
clinical and pathological characters are those of ordinary 
epithelioniEi. The peculiarities of rodent cancer are, that 
it is very slow, that ulceration almost keeps pace with the 
new growth, and that it does not cause infection of lym- 
phatics. It seldom begins before, generally nut until con- 
siderably after, middle life, and its course often extends | 
over many years. Beginning as a "pimple" or "wart," 
it slowly spreads, but some years may pass before the ulcer'i 
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IB as large ns a sixpence. Wlicii first seen wo generally 
find a ehullow ulcer involving the border of the lid, and 
covered by a thin acah. It is bounded by a raised sinuous 
edge, which is nodular and very hard, but neither inflamed 
nor tender. Slowly extending both in area and depth, it 
attacks all tissues alike, finally destroying the eyeball and 
opening into the nose. In a few very chronic cases the 
disease remains quite superficial, and cicatrization may 
occur at some parts of the ulcerated aurfece. Now and 
then a considerable nodule of growth forniB in the skin 
before ulceration begins. 

The diagnosis is generally quite easy. A long-standing 
ulcer of the eyelids in an adult is nearly certain to be 
rodent cancer. Tertiary gi/pkilitic ulcers are much less 
chronic, more inflamed and punched out, and devoid of 
the very peculiar hard edge of rodent ulcer ; moreover, 
they are very uncommon. Lupus seldom occurs so late in 
life as rodent cancer, preaenta more inflammation and much 
less liardnefS, and is often accompanied by lupus elsewhere 
on the cutaneous or mucoua surfaces, Lupiia is seldom 
difficult to distinguish on the eyelids from tertiary syphilis, 
the latter being more acute, more dusky, and showing more 
lose of substance, with none of the little, ill-defined, soft 
tubercles seen in lupus. 

When a diancre occurs on the eyelid the induration and 
swelling aro usually very marked ; the surface is abraded 
and moist, but not much ulcerated ; the glands in front of 
the ear and behind the jaw become much enlarged. The 
same glands enlarge, either with or without suppuration, 
in lupus, and in many inflammatory conditions of the lid. 

Teeatment of itODENT CANCER,— Early removal is of 
great importance, and probably the more so in proportion 
to the youth of the patient. Chloride of zinc paste or the 
actual cantery is necessary in addition to the knife in bad 
casee; scraping may also be employed. The disease is 
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very apt U> return locally. Even iu very advanced cases, 
where complete removal is impossible, the patient may be 
made much more comfortable, and life probably prolooged, 
by vigorous and repeated treatment. 

Congenital ptosia is a not very rare affection. It is com- 
monly unilateral, is stated to have been present at birth, 
and its causation is unknown. It sometimes diminishes 
markedly in the first fow years of life, but probably sel- 
dom disappears. It ia customary to remove au elliptical 
e of skin from the lid, and improvement is gained, ea- 
(>ecialJy in the slighter cases, by this procedure. Other 
operations have also been devised, 

Epicanthns is a rare condition, in which a fold of ekin 
stretches across from the inner end of the brow to the side 
of the nose and hides the inner canthiis. If it does not 
disappear as the child's nose develops, an operation— re- 
moval of a piece of skin from the bridge of the nose (some- 
s combined with canthoplasty) — is indicated. 
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CHAPTER VI. 

DIBKASES OP THE LACHRYMAL APPARATUS 

May be dividetl into those which affect the lecreting 
parts — the lachrymal gland and its ducts ; and those in 
which the drainage apparatus is at fault — the puncta, 
canaliculi, lachrymal sac, and nasal duct. In the great 
majority of cases the fault lies entirely in the drainage 
system. 

The flow of tears over the edge of the lid and down the 
cheek has been called ^iphora when due to over-secretion 
by the gland, and slilUcidiuM hcrymarum ivheu caused by 
obstruction to an outSow, No useful purpose is served by 
keeping the two names, and only the former will be here 
used. Lachrymaiion is a convenient term for the increased 
flow which accompanies superficial inflammation of the 
eyeball. 

(1) The laohrymal glaad is occasionally the seat of 
acute or chronic inflammation, and in either case an ahscess 
may form. In chrfinic cases the enlarged gland is dis- 
tinctly felt projecting, and can generally be recognized by 
its well-defined and lobulated border; but the enlargement 
cannot always be distinguished from that caused by a mor- 
bid growth in the gland or corresponding part of the orbit. 
In acute inflammation there are the usual signs — local heat, 
tenderness, and pain with swelling which may obscure the 
boundaries of the gland. If the enlargement be great, 
the eyeball is displaced, and the oculo-palpebral fold of 
conjunctiva in front of the gland is pushed downwards, 
and projects more or less between the lid and the eye. 
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When an abHocea forcna it may Boiuctimca be opened Stont 1 
tbo conjunctiva, but more oilcn it p'linta to the ekln, T 
tlirough which the incision must then be made. If it be J 
iillowed to burat spontaneously tiarough the akin a trouble- I 
some fistula may follow. 

A little absceBs aeinetimcs forms in one of the teparatol 
anterior lobules, the main tody of the gland remainiag'l 
free. Tliuro is limited swelling and tenderness of the lid f 
at tlie upper outcT angle, not passing back beneath the ] 
orbital rim ; tlie abscesa p oi nts through the co n juncUva, 
aboTfl the outer end of the t ftf sal cartilage, a^ifd if , thnt 
t inguiahed from a suppurating Meibnmi nn pjff^. "^ 
rarely cystic distention of one or more of the gland-dacts ii 
seen in the form of a bluish, Bemi-transporent BwelliDg 
(Aicryo/w), just beneath the conjunctiva of the lid at the 1 



No cha 



1 noticed 



in tlic lachrymal secretioii 

of paralysis of the j 



lay be at fault in any part | 
>ud of the nasal duct. 



upper outer part. 
ni>|>car8 to have bi 
ctTvical sympathetic nerve- 

('2) The drainage system 
from the puncta to the lo\vei 

Tlie slightest changein the position of the lower punctum 
causes epiphora. In health the punctum is directed bact- 
wardaagainst the eye; if it look upwards or fomards the 
tears do not ali reach it, and some will then flow oyer a 
lower part of the lid. In paralyab of the fiicial nerve the 
patient sometimes comes to us for epiphora ; the Eymptoin 
is caused partly by la» of the compressing and sucking 
action cfiectcd by winking, partly by a slight &l]ing of the 
lid away fr^m the eve, and a consequent fJiange in the 
podtioD of the punctum. Tbe^e patients aomedmcs notice 
the "watery eye" befure they discover the other sj-mptame. 
The various chronic diseases of the bonier of the lids (oph- 
thalniiit tam\ and alsogrannlar disea^of thecoDJoncdTa 
Igrmuular Ud>), are fertile sources of (1) tame&ctiom vith 
uanuviug of the puncta aad ouxalindi; (2) 



I 



HBYMAL APPARATUS 



91 



stricture of the same, parta; and in both cases the puncta 
are diaplaced aa well an conatricted. Narrowing, even to 
complete obliteration of tha piiucta, is soraotimes seen as 
the result of former iutiamniation, of which all trawa have 
long since passed away. Wounds by which the canaliculi 
are cut across cause their obliteration, and epiphora is the 
result. 

In all the above cases the epiphora Is accompanied by a 
visible change in the size or position of the punctum, none 
of the Bjmptoraa of inflammation in the lachrymal sac or 
stricture in the nasal duct being present ; and simple divis- 
ion of the cunaliculus will cure or much relieve the water- 
ing eye (see Operations). This measure is, however, seldom 
necessary in the epiphora of facial paralysis. 

Epiphora not explained by any of the above changes is 
in meet cases caused by obstruction in the nasal duct, with 
or without disease of the lacbrj-mal sac. 

SiBease of the sac ii rarely primary. It la generally due 
either to retention of secretion caused by stricture of the 
duct below, or to the mucoua membrane participating in a 
chronic inflammation of the conjunctiva, or of the Sohnei- 
derian membrane. 

Obstruction of the nasal duct is usually caused by clonic 
thic^nJHy of the niucous and subroucoua tiasues lining, the 
canal. Dense, hard thickening causes a stricture, oilen 
very tight and unyielding, but obstruction ia common vrith 
the canal of full size or even dilated, and in these excess of 
mucua seems to be the chief cause. Disease of the duct ia 
commonest afler middle life. In some cases the change 
evidently forma a part of a chronic disease of the neighbor- 
ing mucous membrane, but Jn a large number no cause can 
be assigned. Sometimes stric ture is the result of perioatitie 
or of necrosis, and of these conditions svphilis (either 
acquired or inherited), acarletjever, and smallpox are the 
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commoDeBt causes. Injuries to the nose account for a fev 1 
cases. I 

A stricture may be seated at any part of the duct, but.l 
the upper end, where there is often a natural narrowing, i 
the commonest spot. 

Obstruction of the nasal duct, by preyenting the escape I 
of tears, leads to distention of the lachrymal sac, to chronic 1 
thickening of its lining membrane, and increased secretion 1 
of mucus. The mucus may bo clear or turbid. A point I 
is reached at length when the distention can be seen a 
little swelling under the skin at the inner cantbuB (mucoceU -I 
or c/iroiiic dacryo-iystitit). This ssvelling can generally be I 
dispersed by pressure with the finger, the mucus and tears M 
either regurgitating through the canaliculus or being forced 
through the duct down into the nose. In cases of old stand- 
ing the sac is often nmch thickened, and may contain 
polypi, and the swelling cannot then be entirely dispersed 
by pressure. 

A mucocele is always very apt to inflame and suppurate^. I 
theTesuhhemgalaekrifinal abscess. Most cases of lachrymal 1 
abscess, indeed, have been preceded by mucocele. Its I 
formation gives rise to great pain, and to tense, brawny, f 
dusky swelling, which, extending for a considerable di§- I 
tance around the sac, is sometimes mistaken for erysipelas. 
The loatter always points a little below the tendo palp&- i 
brarum ; the pus often burrows in front of the sac, forming ' 
little pouches in the cellular tissue, and if allowed to open 
spontaneously a fistula, very troublesome to cure, is likely 
to follow. If seen early, before there is decided pointing, 
it is best to open the abscesa by slitting the lower canali- 
culus freely into the sac, and passing a knife down the 
nasal duct; anieetheaia is usually necessary. Il' interfer- 
ence be delayed, the skin over the sac soon becomes thinned, 
and the abscess is then best opened through the skin by a 
free puncture inclined downwards and a little outwards; 
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no anseathetic is DeceeBaiy, and the resulting Bear is insig- 
nificant. When the thickening has subsided, under the 
use of warm lead lotion dressing, the stricture of the duct 
is treated ; but the former condition of mucocele wilLreciir, 
and another abscess may form at any time unless a &ee 
passage can he restored down the nasal duct. 

Treatment of Mucocele and Laciikymal Strict- 
CEE.— The object aimed at is the permanent dilatation of 
the stricture, but whether this can be gained or not a free 
opening from the canaliculus into the sac should be main- 
tained, that the secretions may be often and easily squeezed 

Dilatation by probing (see Operations) is the ordinary 
and best treatment for all strictures, whether there be 
mucocele or not, the rule being to use the largest probe that 
will pass readily. Tbe probing is repeated every few days 
or less often, according to the duration of ils effect, and 
often needs to be continued fur weeks or months. The pa- 
tient may sometimes learn to use the probe himself. When 
the stricture is tough and tight it is best at once to divide 
it by thrusting a strong-backed, narrow knife down the 
duct, and afterwards to use probes. In cases where the 
stricture is quite soft, and the obstruction due rather to 
general thickening of the mucous membrane and over- 
secretion of mucus than to dense fibrous thickening, the 
occasional passage of a very large probe, or frequent wash- 
ing out of the duct with water or weak astringents by 
means of a lachrymal syringe, is beneficial. The diligent 
and long use of astringent lotions to the conjunctiva is also 
useful particularly in soft strictures, as some of the lotion 
reaches the sao and duct. In cases of long standing, where 
all other treatment has failed and the lachrymal sac is much 
thickened, its complete obliteration by tlie actual cautery 
gives great relief; extirpation of the lachrymal gland ia also 
occasionally practised. For refractory children and for 
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patienta who cannot be seen often, a style of silver or lead, 
passed in exactly the same way as a probe, but worn 
Btantly for many weeks, is eometimea very useful ; but it 
may slip into the sac out of reach uuless furnished with a 
bend or head so large as to be somewhat unsightly. As a, 
rule, probing is not to be begun until the inflammatory 
thickening and tenderness following a. lachrymal abseesa 
have subsided. It must be confessed, however, that in a 
considerable proportion of lachrymal cases, whether the 
stricture bo soil or firm, the final results of all treatment 
arebut palliative, and that the benefit obtained is not always 
worth the pain and inconvenience. 

Suppuration of the lachrymal sac, on one or both sides, 
sometimes takes ]>Iace in new-bom infants without apparent 
cause ; if there be much redness, the abscess should be 
opened, but the suppuration is sometimes chronic, and will 
cease under the use of astringent lotions. The cases of 
epiphora with contracted punctum, which are aometimea j 
met with in older children, may perhaps be the co 
quences of this infantile suppuration. 

Cases in which the sac or duct is obliterated by injury I 
can seldom be relieved. 
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CHAPTER VII. 

DISEASES OP THB CONJUNCTIVA 

Mat be divided into tliose which from the outset are 
general and affect the whole membrane, ocular and palpe- 
bral alike, and of which the various forms oi contagious 
ophthalmia are examples; and those which primarily affect 
either the ocular or the palpebral part alone. The tern 
"ophthalmia" includea nil inftammatioiis of tJie conjunctiva, 
and should not be applied to any other digeaees, 

GeNEEAL DlSE.tBES. 

The conjunctiva, like the urethra, is subject to purulent 
inflammation, and, like the respiratory mucous membrane, 
is liable to the muco-puruleot and to the membranous or 
diphtheritic forma of disease. All cases ia which there is 
yellow discharge are in greater or less degree contagious. 
The congestion, which forms a part of conjunctivitis, is 
much influenced by age ; the younger the patient the less 
ia the congestion in proportion to the discharge, a fact to 
be borne in mind in examining patients at both ends of the 
scale. 

FumleiLt ophthalmia (O. neonatorum, Gonorrhceal 0., 
Blenoorrhffia of the conjunctiva) is generally due to con- 
tagion from the same disease, or from an acute or chronic 
dischai^ from the urethra or vagina, whether gonorrhceal 
or not. Muco-purulent ophthalmia when quickly passed 
uu from one to another under conditions of health favorable 
to suppuration (t. g., weakness after acute exanthema) may 
be intensified into the purulent form, Gonorrhcea has been 
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esporim en tally produced by inoculation with pua froffli 
purulent ophtlialmia. Some animals are subject to puru^'l 
lent ophthalmia, but it ia said that the discharge from the I 
human disease, and even from gonorrhcea, gives no result 
00 the conjunctiva of rabbits. Like gonorrhcea, purulent 
ophthalmia may occur reiore than once. It varies greatly 
in severity, but is, on the whole, much milder in babies 
than in older pcrsoua. The quality of the infecting dis- 
charge no doubt has much influence, severe forma being 
generally caused by inoculation from a recent or severe 
case ; but chronic discharge may also give rise to a severe 
attack. The health of the recipient and the previous con- I 
dition of the eyelids exert an important influence; if thft •] 
lids be granular, various slight causes sometimes bring ou.t 
severe purulent ophthalmia. 

The disease sets in from twelve to about forty-eight houiB.l 
after inoculation ; in iufantB the third day after birth is at I 
moat invariably given as the date when discharge was first.f 
noticed. Itchiness ami slight redness of conjunctiva e 
pass on to intense congestion of conjunctiva with cbemo8i% I 
tense inflammatory swelling of the lids, great pain, and I 
discharge. The discharge at fii'st is serous, or like turbidil 
whey, but soon becomes more profuse, creamy (purulent^ I 
and yellow, or even slightly greenish. Dark, abrupt eochy-f 
mosea are oft^n present. The lids, always swollen, hot and! 
red, in bad cases become very tense and dusky. The upper I 
lid hangs down over the lower, and is often so stifl" that it I 
cannot be completely everted. The conjunctiva is succu- , 
lent, and easily bleeds. 

The disease, if untreated, declines sijontaneously, and 
the discharge almost ceases in about six weeks, the palpe- 
bral conjunctiva being left thick, relaxed, and more or less 
granular. Cicatricial changes, identical with, but less se- 
vere than, those resulting from chronic granular lids, and 
analogous to what occurs in stricture of the urethra, some- 
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times follow; considerable 2>^riiaii€nt thickeoiiig of tlie 
ijcular conjunctiva may also occur. 

There ia a great risk to the cornea in tbia disease, partly 
from Btrangulation of the vessels, partly from the local influ- 
ence of the discbarge. If witbin tbe first two or three daya 
the cornea becomes hazy and dull, like that of a dead fish, 
there is great risk that total orexteneive sloughing will occur. 
In milder casea, ulcers, often transparent, frequently form 
near the mnrgiu, and rapidly cause perforation. lu many 
of the slighter cases, such as are seen in infants, no corneal 
damage occurs. Either one or both eyes may be attacked; 
in adults one eye often escapes ; in infants, where the inocu- 
lation occura during birth, both eyes almost always suffer. 

Treatment. — If o'lly one eye be affected, and the patient 
be old enough to obey orderiS, the sound eye must be cov- 
ered up with the shield introduced by Dr. Duller; take two 
pieces of lu J ia- rubber plaster, oue 41", the other 4" square ; 
cut a round window in the middle of each, and stick them 
together, with a email watch-glass inserted into the window. 
The plaster is fixed by its free border and by other strips 
to the Dose, forehead, and cheek, and the patient looks 
through the glass; the lower outer angle is left open for 
ventilation ; particuhu' attention is to be paid to the fasten- 
ing on the nose. All concerned are to be warned as to the 
risk of contagion and the means of conveying it. The es- 
sential curative measures are: (1) Frequent removal of 
the discharge by the free use of water. Every hour, day 
and night, or iii adults every two hours, the lids are gently 
opened and the discharge removed with soft bits of moist- 
ened rag or cotton wool ; or a syringe or irrigation appa- 
ratus may be used. In adults, where the swelling is often 
extreme and very brawny, we may increase the congestion 
and irritability by interfering oftener than every two hours. 
(2) The frequent anointing of the lids with a simple oint- 

Dt. (3) The use of astringent or antiseptic lotions 
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as bour, or eiety two or three bonis, acourdlng to liie a 
and the oature tad eavaglh uf tlir eulutiott. Tbe 1 
lu&jr )>« tiluui (eight or leu grsius to tbe oonoe 
<jf due and alum, used verj freely everr hcmr or two; 
ly^roetve euliiiioate lone-dghth or one-quarter of agnun)^] 
or cliloride of zinc (two grains, with just enough dilute hj^a 
dr'x-hloric at'id to make a clear solutiou^ used fieelj eve 
two or three hours; or j>ure earlKiiic acid, 5 per cent., eveiy ' 
h'Mir; or uUrale of eilver (two grains), four ureix limesa 
day. iiaaj eurgeone greatlj prefer the luft to all oUieis. 
(ii KtT'ing eijiutiouB of nitrate of ailvcr, or the mitigated 
wA'id nitrate ( F. 1 and 2 1, are of great service in shortening 
the attack and leeeeuing the risks, and should be used in 
all nevere cases unless B[>ecially contraindicated. A ten- or . 
twenty^raia solulion is brushed freely over the eonjunctJvft J 
of the lids everted as welt as possible, and freed from difti] 
charge. If the mitigated stick is used, more care is neededjfl 
and, to prevent too great an effect, it ia to be n'ashed o 
with water after waiting abuut fifteen seconds. Tfaea 
Htroiijf a|ip)i(mlioufl must he made by the sui^eon; thai 
jHtlii euiiiied by thera is lessened and the beneficial e 
itjcreuMed by free bathing with cold or iced '( 
WftnlB. The application is not to be repeated until the 
discharge, which will be markedly lessened for some hot 
hui begun to increase aguia; it is seldom needful o 
flttble more than once a day. ( 5) Local cold by iced w 
or thin ice compresses; in aevere cases to he used almost 
eoHMtaiitly, ill milder cases frequently for periods of half an 
hour. This plan, but little adopted in our hospital prao- 
l.ioe, is very highly spoken of na most efficacious, if begun 
ttirlyand oiirried out well; but if only half done, it iBUBaf J 
ti'ss and disagreeable. ~ Hot fbiuentaliotis are sometimes \ 
bcttrr than cold, (fi) In the early stage, in adults, several 
leoehes to the temple will give relief; or, if the swelling be 
very tense, we may divide the outer conthus with soisBon 



or knife, and thus Imth bleed niid relax the parts at the 
same time. Scarificntioa of the palpebral conjunctiva and 
radial infisioiis in the ocular coiijimctiva may be tried. 
Ml". Critchett has, in very bad cases, gone so far as to di- 
vide the ujiper lid vertically across, and keep ita two 
halves turned upwards by means of sutures fastened to the 
forehead. 

The following additional precautions are important: 
Strong nitrate of silver applications are unsafe in tjie ear- 
liest stage, before free discharge has set in, and also iu cases 
where, even later iu the disease, there is much hard, brawny 
swelling of the ocular conjuucLiva, and comparatively little 
discharge; cases, in fact, apprciaching the condition known 
as diphtheritic ophthalmia. In these, either very cold or 
very hot applications, leeches, cleanliness, and weak lotions 
should be chiefly relied upon. Ice and leeches ai'c seldom 
advisable for infants. It is of extreme importance to begin 
treatment very early, for the cornea is oflen irreparably 
damaged within two or three days. The patieuts, if adults, 
are ollcn iu feeble health, and need supporting treatment 
Ulceration of the cornea docs not contraiudicate the use of 
atrong nitrate of silver if the discharge is abundant. Treat- 
ment must be continued so long as there is any discharge, 
or the conjunctiva of the lids remains fleshy, for a relapse 
of purulent discharge often takes place if remedies are dis- 
continued too soon. 

Xnco-pnmlent ophthalmia. — The commonest and best 
characterized of the afiite ophthalmiie is the so-called 
adarrhal ophthalmia. Tlie name is a bad one, for neither 
doea the disease form part of a general catarrh of the re- 
spiratory tract, nor does it show the tendency to relapse so 
characteristic of catarrh, nor does it seem to be caused by 
cold. The disease attains its height very quickly, almost 
always attacks both eyes, and gets well spontaneously in 
about a fortnight. Th^e is great congestion, much gritty 
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pniii, which ofi«n prcvente sleep, spum oT the Hda, 
■ntioii-puruleut itLuJiarge, uad, in nanr cases, <«chvinotie 
or ihronilxttii: jiaicha; in Lhe coDJunctivn. The lids Km 
domewbat Hwnllcn and letl, but never tense, nod the cornM 
Mld'tfn oaflera. 

Tbi« di«ea»c is apparently far more contagious than par- 
olent ophthalmia, fnr which it is sometimes mistaken. It' 
varies much in severity, even in different members of the 
■ame household, who cateL it almost at the same time, but 
attneks all age's iDdiscriminately. It is, I believe, common- 
est in warm neallier, or perhaps at the change from ooU 
to warm. It is run to find that the pnticnt has suffered 
from the disease before. A ay miid sftringeat lotion will' 
cut it ehnrt. 

Troublesome ophthalmia, wUh inueo-purttUnl du d karge, is 
common in children afler exanlhrmafa, especially measles. 
It runs a le«8 definite cour^ than the preceding diseassb 
shows but little tendency to spontaneous cure, and is veiy 
oficn complicated with phlyctenular ulcere of the conu 
blepharitis, and eruptions on the face ; and the patients «r* 
freijueiitly strumous. The discharge is seldom so abundaat:! 
Min the disease just considered. The treatm^it is 
troublesome, and msny chnngts have ta be tri«d; 
nitnte of silver lotions i.F. 3), with the use of 
meot (F. 10), or boracic acid mntntent. both to 
andcoujunctiva^or calotnet dusted i&to the ey^ 
best hxml means; atri>piDe often iacrrases the 
Oareftil attention to health is necessary. Tlw 
fkould not be confiuetl to the bouse, but, vith ft 
riukde ov«r b<4h eyes, abovhl take plealy of exvran h 
weather. The fyft dmvU wM ht itmiufriiit Mg jtrm if 
tfkAaimia: ^ nd pnHftinns ore nrj wMasi muSoUr^ 

Some fonns of fK-ute crsijiinctivitis, wilh lillle or no dis- 
cbarpe, are seen hmh in children and adolts, wfaioh do not 
con^'ira to the i^Mve types, aad MM of conaparatimly sl^lK 
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importance. Many such appear to depend on changes of 
weather or espiisure to cold, and are corapliuated witli 
phlyctenulsB. A few ai-e distinctly rhetiruatic. The con- 
jimctiva is iuvolvcd more or lesa in her[ie8 zoster of the 
ophthalmic division of the fifth nerve, in erysipelas of the 
face, in the early stage of meusles, and slightly in eczema 
of the face. Slight degrees of chronic conjunetivitia are 
set up by varioiia local irritants, dust, smoke, cold wind, 
etc., and by the strain attending the use of the eyes without 
glasses in caaea of hypermetropia. Mention must be made 
of the not very common coscb in children, where an oph- 
thalmia appears to form part of an iinpetigiooua or herpetic 
eruption on the face, with which it issimultaueous. These 
differ from the oniinary instances in which the lids, cheek, 
and lining membrane of the nose are irritated into an 
eruption by tears and discharge from a pre-existing con- 
junctivitis. 

Muco-purulont ophthalmia, of any kind, becoraea a very 
important affair if it bi'caka out in echoola or armies, etc., 
where granular di.sease of the eyelids is prevalent (p. lOo). 

Hembranoua and diphtheritio ophthalmia. — In a few 
cases of ophthalmiu, eilhcr purulent or muco-puruleot, the 
discharge adheres to the conjunctiva in the form of a mem- 
brane {membranovs or crotipotta opIdAalmM'). Still more 
rarely, in addition to the membrane on the surface, the 
whole depth of the conjuni'tlvn is stiffened by solid exuda- 
tion, which much impairs the mobility of both the lida and 
eyeball, and, by compressing the vessels, prevents the 
formation of free discharge, and places the nutrition of the 
oomea in great perik It is to the latter cases that the term 
Uphtheritic is limited by moft authors ; but we find many 
connecting links between the two types above defined, and 
between each of them and the ordinary purulent and muco- 
purulent cases. 

It is of nmch consequence in practice, both ibr prognosis 
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and treatment, to recognize the prsBence of membrauous 
discharge and of soiid iniiltratioD, in any case of ophthal- 
mia; fijr tlie liability to severe corneal damage is much 
increased by both these ctmditions, and especially by the 
latter. When luembraue is present, it may cover the whole 
inside of the lids, or it may occur in separate or in conflu- 
ent patches; it often begins at the border of the lid, and is 
seldom found on the ocular conjunctiva. It can be peeled 
oif, and the conjunctiva beneath bleeds freely, unless infil- 
trated and solid ; in the latter case the membrane ia more 
adherent, the conjunctiva is of a palish color, and scarcely 
bleeds when exposed, and there is little or no purulent dia- 
charge. In most cases the solid products, whether mem- 
brane or deep infiltration, pass after some days into a stage 
of liquefaction, with free purulent secretion. In rare cases 
the membrane forms and re-forms for months. As regards 
cause, (1) very rarely the process creeps up to the conjunc- 
tiva from the nose in cases of primary diphtheria, or is 
caused by inoculation of the conjunctiva with membrane; 
whilst in a few the ophthalmia forma the first symptom 
of general diphtheria, or of masked or anomalous scarlet 
fever. (2) Much more commonly it is part of a diphtheritic 
type of inflammation following some acute illness. (3) It 
may be caused by the over-use of caustics in ordinary puru- 
lent ophthaJmia (p. 99), (4) It may be due to contag^rai, 
either from a similar case or from a purulent ophthalmia, 
or a gonorrhea, the membranous or diphtheritic type de- 
pending on some peculiarity in the health or tissues of the 
recipient. Membranous and diphtheritic ophthalmia are 
seen most often in children from two to eight years old, 
sometimes in young infants, and less commonly in adults. 
It is commoner in North Germany than in other parts of 
Europe, hut very severe and even fatal cases occur in our 
own conntry. 

In trealtnen.t the cardinal point is not to use nitrate of 
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ailver in any form when there ia scanty discharge and much 
solid infiltration of the conjunctiva. The agents tu he re- 
lied upon are (1) eitlier ice or hot fomentaliona ; ice, if it 
cat] be used coatinuously and well; fomentations, to encour- 
age lii^uid exudation and determination to the skin if the 
colli treatment cannot he carried out, or fails to make any 
impression on the case; (2) leeches, if the patient's state 
will bear them; ('■>') great cleauliness. The presence of 
membrane is no bar ti> the use of caustics, provided that 
the conjunctiva is succulent, red, and bleeds easily. Mr. 
Tweedy strongly advises quinine lotion used very frequently 
(F. 21). 

The local use of atropine sometimes gives rise to a pecu- 
liar inflammation of the conjunctiva and akin of the lids — ' 
" atropinciri'ltation." The conjunctiva of the lida becomes 
VUBCular, thickened, and even granular, the skin reddened, 
slightly excoriated, Boraewhat shiuing, but lax. This effect 
of atropine is commonest in old people. Some persons are 
very ausceptible and cannot bear even a drop or two with- 
out suffering in some degree. Daturine and duhoisin cause 
less irritation and may he used instead, unless it be safe to 
disuse all myilriatica for a few days. An ointment con- 
taining Bome lead and zinc should be applied to the lids, 
and zinc or silver lotion to the conjunctiva; in other coses 
glycerine to the skin suits better than ointment. £serine 
sometimes causes identical symptoms. This condition is 
said to be prevented by adding a very little carbolic acid 
(. 1 per cent.) to tlie solutions. 

Granular ophthalmia (trachoma) is a very important 
malady, characteriued by slowly progressive changes in the 
conjunctiva of the eyelids, in consequence of which this 
membrane becomes thickened, vascular, and roughened by 
firm_ elevations, instead of being pale, thin, and smooth. 
The change usually begins iu the follicular structures of 
the conjunctiva of the lower lid, extending to the papilh 
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aud the submucous tissue of both lids at a later period, and I 
giving rise ti> tlie growth ofnuich organized new tisBU 
the deep parts of tlnjcoiijimctiva. This tissue is afterivards I 
partly absorbed and partly converted into adensetendinouB ] 
scar, which by very slow shrinking often gives rise to much 
trouble. It is important to remember that the conjunctiva 
in this disease does not ulcerate, and that tlie prominences , 
are not "granulations" in the pathological sense. 

The disease is first shown by the presence on the lower ] 
lid of a numbor i.f rounded, pale, Bemi-traoaparent bodies I 
like little grains of boiled sago, or sometimes looking like 
vesicles; the so-called " veaicular," or "sago-grain," or 
"follicular" granulations (Fig. 35). Some of these appear 

Fia. 35. 




.d (after Eble). 



to be lymphatic, others tubular mucous follicles. They 
are, to a certain degree, normal, and are seen, especially on 
the lower lids, in many young persons with elight ophthal- 
mia who never afterwards suffer from true granular lids. 
Such mild cases in which no parts deeper than the follicles 
and papillfe are affected, and in which recovery takes place 
without cicatricial changes, are by some distinguished 
authors placed, under the name of eonjunelivitin fulticularig, 
in a separate category from the granular disease. The 
latter disease is held on this hypothesis to depend on a 
different morbid process, the growths or "granulations" 
bearing no relation to lymph-follicles. But the frequent 
if transition forms iti the same caae, the fact 
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that buth Ibllicular conjunctivitis anil well-marked granular 
disease admittedly occur uuder the same general conditions, 
and that in a given cuse Uie distinctions between " folliclea " 
and "granulations" often cannot bo made until it is known 
whether or not cicatricial changes will occur, certainly 
much lessen the clinical value of the asserted pathological 
difference. 

Granular disease is very important because it greatly in- 
creases the susceptibility of the conjunctiva to take ou acute 
inflammation and to produce contagious discharge, makes 
it less amenable to treatment, and very liable to relapses of 
ophthalmia for many jeain, and often gives rise to deform- 
ities of the lid and to serious damage of the cornea. Bo 
vulnerable is the granular conjunctiva that it ia rare in 
ordinary practice to see granular lids of long standing 
without the history of an acute ophthalmia at Bome pre- 
vious time, though many such may be s^en in crowded 
Bobools, etc. 

Chronic granular disease is the resuJt (13. of prolonged 
overcrowding, or rather of long residence in badly venti- 
lated and damp rooms ; it used to be very abundant in the 
anny and navy, and is still seen in great perfection in 
workhouse schools ; (2) a generally low state of health, no 
doubt, increases the susceptibility to it; (3) it is, ceeteris 
parUnii, commonest and most quickly produced in children ; 
(4) certain races are peculiarly liable to suffer, e. g., the 
Irish, the Jews, and some other Eastern races, and some 
of the German and French races. The Irish and Jews 
carry it with them all over the world, and transmit the 
liability to their descendants wherever they live. Negroes 
in America are said to be almost exempt ; (fl) damp and 
low-lying climates are more productive of it than others; 
thus it is rare in Switzerland, Possibly what are now race 
tendencies may be the expression of climatal conditions 
acting on the same race through many generations. When 
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accompanied by discharge the disease ia contogioua, bu 
otherwise; and it U generally heid that the diachargeJ 
a case of tr.ichonia is specific, t. e., that it will give rise b 
contagion, not only to m u co-pur n lent or purulent opbthal'^j 
mia, but to the true granular disease. This point is a very 1 
difficult ODe to decide, but my own experience inclinea me ( 
to accept the yiew, at Jea^t for sonie cases. 

Those who practise in the army, or who have charge of I 
such institutions as pauper schools, will find that in pmc-'l 
tice the causes of the chronic granular comlition i 
tricably mixed up with all kinds of fhcilitics for contagion^ 
and that it will be necessary to fight against two enemieR'fl 
— the causes of spontaneous granular disease, and tilers 
sources of contagious discharge. The former ia to be com^J 
bated by improved hygienic conditions, especially by fre< 
ventilation, dry air, abundant open-air exercise, and im- ' 
provemeiit of the general vigor. The sources of contagior 
are endless, especially since, as has been stated, granular 
patients are liable to relapses of muco-puruleut discharge 
from almost any slight irritation. Frequent inspection of 
all the eyes, rigid separation of all who show any discharge 1 
or are known as especially subject to relapses ; such arrangft- I 
ments for washing as will prevent the use of towels and f 
water in common, extreme care against the introduction (rf ' 
contagious cases from without— -such are the chief pre- 
ventive measures. Extra precautions will be needed in 
time of war or famine, or when measles or scarlet fever aro | 
prevalent, or during marches through hot, sandy, or windy | 
districts. 

The curative treatment, when discharge ia present, does 
not differ from that of the acute ophthalmia already given. 
The use of strong astringents (solid sulphate of copper) or 
caustics (nitrate of ailver in strong solution, or in the miti- 
gated solid pencil), however, is generally needed in order 
to nialce much impression on the granular stat« of ~ 
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The lida, being thoroughly everted, are touched all over 
with ooe or other applitation, and tliia is repeated daily, 
or leaa often, uocording to the case. Some practice ia re- 
tjuired before we can decide on the needful frequency for 
each case. By careful treatment on tbia principle, most 
patients may be kept comfortably free from active Bymp- 
toms, many relapses may be prevented, the duration of the 
disease shortoned, and the risks of secondary damage to tbe 
cornea much lessened. Do what we vi*ill, however, granu- 
lar disease, when well established, is most tedious, and fas- 
tens many risks and disabilities on its subjects for years to 

For routine treatment on a large scale, nothing is so 
effectual as nitrate of silver, either a ten- or twenty-grain 
solution, or the mitigated solid point (F. 1 and 2). But 
silver has the disadvantage of sometimes permanently 
staining the conjunctiva after long use, and in very chronic 
cases I think either sulphate of copper or the lapis divinus 
(F. i5) is to be preferred, especially as the patient may 
sometimes be taught to evert hia own lida and use it him- 
self. The solid mitigated nitrate of silver needs washing 
off with water at first (p. 98), but in old cases it is often 
better not to do bo. 

Results of granular disease. — Friction by tbe granula- 
lations of the upper lid (ir, Fig. 3fi), especially in cases of 




long standing where some scarring is present (b), 
I causes cloudiness of the (.'ornea, partly from nice 
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mainlj' from the growth of a layer of new and very.yai 
Lar tissue, iust beneat h the epithelium (^paimus) (Fig. 37). 
In later periods the conjunctiva ami deeper tisauefl are 
shortened and puckered by the scar followiug absorption 
of the "granulations." These changes, when severe, often 
lead to iuversiou of the border of the lid (eairopion) ; when 




BoolioQ showing 
cpkbelium (Epl.) . 



Blighter, some or all of the lashes may be distorted so as to 
— _ rub against the cornea, without actually turning inwards 
^■^gf.^^A'idktichiasis, bruhlaaU); and these conditions are often 
r~ ~ ■(''joEibined^ith pannus. Pannus begins beueath the upper 
hcjeos-'i-^ lid, its vessels are superficial and continuous with those of 
~ the conjunctiva, and are distributed in relation to the parts 
covered by the liJ, not in reference to the structure of the 
cornea (Fig. 38). The proper corneal tissue suffera but little 
except where ulcers occur; but when the vascularity is 
extreme, it may soften and bulge even without ulcerating. 
Fannus disappears when the granular lid, or the dis- 
placement of lashes, is cured. Very severe and universal 
s is sometimes best treated by artificial inoculation 
with puruient ophthalmia, the inflammation being followed 
by ol)literalion of vessels and clearing of the cornea ; but 
this treatm cut needs great judgment and caution. Removal 
of a zone of conjunctiva and subcoujunctival tissue (syn- 
deatomij, perifntny) from around the cornea is free from risk 
and sometimes very beneficial in old cases which, though 
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severe, are not bad enough for inoculation. In old cases 
of graoular disease, even where no finnplicatinna have 
arisen, the upper lida often droop from relaxation of the 




loose conjunctiva above the tarsal cartilage, and the patient 
acquires a sleepy look. 

For the euro of the displaced laahea and incurved eyelid 
we may — (1) repeatedly pul! out the lashes with forceps; 
(2) extirpate all the lashes by cutting out a narrow strip 
ufthe marginal tissues of the lid; or (3) attempt by opera- 
tion to restore the parts to their proper positions (see Ope- 
rations). These operations for restoring the lashes to their 
normal direction often give only temporary relief, chiefly 
because the inner surface of the lid continues to shorten, 
and thus the original state of things is sooner or later 
reproduced. 

Chronic co^jmictivitis, chiefly of the lower lid, is a com- 
mon disease, especially in elderly people. There is more 
or leas soreness and smarting, a very Jittle discharge, red- 
ness and papillary roughness of the inner surface of the lid 
or of both lids, but no true trachoma granulations. The 
Cttruucle is red and fleshy, as it is in all forms of palpebral 
OOnjuDctivitis, and there ia often soreness of the lida at the 
canthi. Lapis divinus is one of the best applications, and 
yellow ointment is sometimes useful (_F, 5 and 10), 
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l«fere wkfc i^t nore dna » nebnh whidi cm.c » | >ic b tke 
nine pMfHoB, bat docs not slier the legalaritf of fke 
eotiMm] emre. During refxir bhwdrendb oft^ fens and 
pam from the noucst paut of tbe coraeftl ei^ to tbe nleo*, 
iad diHppear when healing ia eomj^ete; f^lTctemlar 
olflen, boseTer, are vaBcnlar from the beginning. Corneal 
opactties are of coune most Aerious when over the pajaL 

'Rke chief tymptomt of corneal ulceration are: (l)p&ofo- 
photia, or at leaA spaem of the orbicularis, ^epAoroepoaat 
(f'rr it it not always clear whether the refies irritation etaits 
from the retina or ft-om the branches of the fifth nerve in 
the cornea ami cnnjunctiva); (2) etmgestion; (3) pain. 
All three symplotiw Tary extremely in degree in dlfierent 
caHH. Ah a broad rule, with many exceptions, we may Eay 
that intJilerance of light i» worse in children than in adults, 
wortw with BUperficial than with deep ulcere, and wone ia 
perwine who are Htrumnua and irritable than in those whoee 
tiiMuea are hcaltliy and tone good. Photophobia should 
alwayit lead to a careful ioBpection of the cornea, and n 
itball then winietiiiiea be Burprised to find how Blight a 
chaiigo giv&i rise to this symptom in its severest form. 
TliQ degree of congestion varies with the Beat and cause of 
the ulcer and with the patient's age, being usually greatest 
in adults. The visible cong€«tion is, as in iritis, due espe- 
cially to distention of the subconjunctival twigs of the 
(rlliary iwwe (Fig. 20, Ant. Cil., and Fig. 23), but there ia 
oPUm congfifition of the conjunctival vessels aa wclL In 
nom« fonnH of marginal ulcer only those vessels which feed 
the dlMRStid part arc congested. Great pain in and around 
lliu eye ofV>n attends the earlier stages of corneal abscess, 
and I* cimunon in many acute ulcers; as a symptom, it of 
poun"' alwnytt needs cnrefiil nttenti'in; it is generally re- 
llnvcd by tliiwo local niousurcs which are best for the dis- 
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Types of Corneal Vkeraiion. 

(1) One of the simplest forms is the umall central -ulcer 
often seen in young children. A little grayish-white spot 
ia seen at or near the centre of the cornea, at first elevated 
and bluntly conical, afterwards showing a minute shallow 
crater; the congestion and photophobia varying, but often 
alight. The ulcer ia usually single, but ia apt to recur in 
the same or the other eye. The infiltration in many of 
these cases extends quite iutu the corneal tissue, and the 
residual opacity often remiiiQa for a long time if not per- 
manently. The patients are always badly nourished little 
children. In moat cases the ulcer quickly heals, but now 
and then the infiltration pa^ee into an abscess or a spread- 
ing suppurating ulcer. 

(2) In other cases, less common than the above, one or 
more central ulcers occur of a much more chronic charac- 
ter, attended with little or no infiltration. After lasting for 
months the loss of tisauc is only partly repaii-ed, and a 
shallow depression or a fiat facet is left with perhaps 
scarcely any loas of transparency. Some of the best ex- 
amples are seen in antemic or strumous patients, with gran- 
ular lids of long standing. 

( S) Phl j jc teiiulitr ophtluUmia and phlyetenidar ulcers of C 
cornea (phi ye ten u he, herpes corneie, pustular ophthalmia, 
marginal keratitis). The formation of little papules or 
pustules on or ne^r the corneal margin is exceedingly com- 
mon, either independently or as a complication of some 
existing ophthalmia. Although there arc many varieties 
and degrees of phlyctenular iuflaiomation iu respect to the 
seat, extent, and courae of the disease, the following fea- 
tures are common to all. Phlyctenular affections show a 
strongtendeney to recur during several years; they are sel- 
dom seen in very young children, and comparatively seldom 
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after middle life; they occur so often iu strumous subjei: 
that we are justified iu strongly suspecting scrofulous ten- ] 
dencies in all who suifer much ft-om them ; ophthalmia tarai 1 
is often seen in the same patients; the first attack oitea 1 
follows closely after an acute exanthem and especially a: 
measles; the cases are much influenced by climate and 
weather, and their cooditiou often varies extremely from 
day to day without making either progress or regress. 

An elevated spot, like a. papule, commonly about the 
size of a small mustard seed, is seen either (in the white of 
the eye near the cornea, or upon, or juat within, the cor- J 
neal border. It is preceded and accompanied by localized I 
congestion. Its top sometimes becomes as yellow as that I 
of an acne pustule, but more often when seen it has become ' 
abraded, flat, and whitish. Pustules at a little distance 
from the cornea (Fig, 39), although generally larger than . 
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those seated on the corneal border, occasion less photopll*- ( 
bia, and are more easily cured. Pustules at the corneal 1 
border.thoughoftenveryEmall.cauaetroublesomeand even i 
very severe photophobia; they are troublesome in propor- 
tion rather to their number than their size, and if numer- I 
OUB enough to form a ring round the cornea, their cure a I 
often most tedious. 
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A pustule is alwajM liable, even when it has begun o 
the conjunctiva, to run na a superficial ulcer on to the cor- 
nea, though it never extencis in the opposite direction over 
the sclerotic. Such a phlycteiiular ulcer, if it do not stop 
near the corneal biirder, will make, in an almost radial di- 
rection, for the cpntre, carrying with it a leasli of vesflels 
which lie upon the track of opacity left in the wake of the 
ulcer (Fig. 40). Fiually, the ulceration stops, the vessels 




dwindle and disappear, and the path of opacity clears up 
■ less. The term recurrent vascular ulcer is used 
when such ulcers are aolitary ; but they are often multiple 
as well as recurrent, and the cornea may then finally be 
covered by a thin, irregular network of superficial vessels 
on a patchy, uneven, hazy surface, the so-called "phlycten- 
viar pannua." 

A variety of phlyctenular inflammation, aptly called 
arginal heraiiiis (" spring-catarrh " of continental authors), 
i in mild degrees in the form of a slight grauular- 
looking, oden vascular, swelling all btouikI the edge of the 
cornea. If the process continues the cornea is encroached 
on by a densely vascular superficially ulcerated, and yet 
somewhat thickened zone. In slight degrees this condition 
is common enough ; severe cases are rare and very serioua, 
leading finally to implication of perhaps the greater part 
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of tlie cornea. It olfcu lit'^iiis crescentically abuve and 
below, as iu Fig. 4(). 

In another variety ii eiugle pustule at the border of the \ 
cornea ulcerates tloeply, becomes eurrounded by HwoUea \ 
and infiltrated tiBsuc, and may perforata; gucli cases are 
weakly woujen nud strumous children. 

In very rare cuaes, what appears to be an ordinary con- 
junctival pustule persists, grosvs deeply, aud may even per- 
forate the sclerotic in the furm of au ulcer; or it may 
infiltrate the sclerotic and the ciliary body beneath, form- 
ing a soft, semi-suppurating tumor, whence the inflamma- , 
tion is likely to spread to the vitreous and destroy the eye- 
short of these extreme results, such a, case forma 
one type of episcleritis. 

The corneal changes produced by the friction of granu- 
lar lids liave been considered under that subject. The pan- 
nu9 of granular lids can usually be distinguished from the 
phlyctenular pannus just mentioned, by the greater uni- 
formity and closeness of its vessels, and by its being worst 
under the upper lid (Fig. S8) ; any doubt is settled by 
everting the lid. But it must be borne in mind that ulcer- 
ation of the cornea often occurs as a complication of tra- 
chomatous pannuB (pp. 107 aud 113, 2). 

(4) A very serious form of disease, commonest in the 
senile period of life, is the serpigin<yus ulner. It is oftea 
comparatively chronic. There is much congestion, and 
often much jiain aud photophobia. With these symptoms 
we find either a marginal trough-like or ditch-like ulcer, 
with crescentic borders, or a more central ulcer, with 
nearly circular outline and a varying amount of infiltra- 
tion of its walls. If the ulcer has lasted some little time 
one of its borders, the outer, if the ulcer be marginal, will 
be partly healed and bevelled off, the floor of the ulcer 
sloping downwards to its inner boundary, which will he 
isfiltrated, sharply cut, or even overhanging. 
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Slight cases, taken early, generally give little trouble, 
especially if the infiltration is insignificant. But Biich an 
ulcer, if neglected, is very likely to increase in all <iiiiien- 
sions, to become complicated with iritis and hypopyon, and 
to lead to perforation of the cornea ; or to spread slowly 
over the whole cornea, and leave a dense scar. In either 
event the eye is much ilamagefl, if not destroyeii. 

(5) AbacesB of the cornea and acute snpparatin^ ul- 
ceration are coroioon diseases. Abscess may occur at any 
age, but is commonest in elderly or senile people, in whom 
an abrasion or some slight injury by a foreign body is not an 
uncommon cause, especially if near the centre of the cornea. 
The little gray central ulcers of young children (p. 113) 
sometimes go on to abscess. It will very often be noticed 
that in corneal abscess, as well sa in the serpiginous ulcera- 
tion just described, tlie patients are either senile or under- 
fed, or if vigorous and fuli-blooded that they shuw signs 
of being damaged by drink. Abscess of the cornea is 
attended by gr^}i t pain and congestion , and the case often 
comes under care pretty early, though often not till the 
cornea baa given way, either in front of or behind the little 
collection. The spot itself is generally small and circum- 
scribed ; it usually bursts forwards, and is converted into 
an ulcer, but it may perforate the posterior surface of the 
cornea. There is always some haziness of the whole cornea, 
and the purulent infiltration may, if the case do badly, 
spread and involve almost its whole extent. 

Hjrpopyon signifies a collection of pus or puro-lymph at 
the lowest part of the anterior chamber ; its upper boundary 
is usually, but not always, level (.Fig. 41 ). It may occur 
with any acute ulcer, whether deep or not, if it be accom- 
panied by purulent infiltration of the surrounding cornea 
or with corneal aiiscess ; or with any corneal ulcer, chronic 
or acute, in which iritis supervenes. The pua may be de- 
rived either from an abscess breaking through the posterior 
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surface nf the cornea, or from auppuration of the epithe- 
lium covering Desceiiiet's membrane, or from the surface 
of the iris, li^imple iritia now and then givea rise to hypo- 
pyon (see Rheumatic Iritia). 




In many cases of severe corneal suppuration (a, Fig. 42) 
the piia sinks down betwwn the i amellse of the cornea (6). 
To thia coiidition the term om/x ia applied, and should h 




limited, though it is etjmetimea u.aed in other senses. The 
term, however, miiy very well ho discarded. Onyx and 
^pyon often coexist, and then the ilistinctiou between 
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them cftu liardly be made witliout tapping the anterior 
chamber. Hypopyon, however, whea liquid, will change 
its poeition if the patient Ilea down, but as it is more oiteii 
gelatinous or fibrinous, this test loses much of its value ; 
oblique illumination will eometiraes show the cornea clear 
in front of an hypopyon; and as the diameter of the an- 
terior chamber is a little greater than the ap]>arGnt diame- 
ter of the clear cornea, a very small hypopyon is almost 
hidden behind the overlapping edge of the sclerotic, and 
may escape detection. 

Teeatmeiii of Ulcere of tlie Cornea. 
The general principles of local treatment suitable to the 
difierent types of ulceration are: (1) By bandaging the 
afFected eye or by shading both eyes, to prevent movement 
of the lids, and thus secure rest fur the ulcerated surface, 
(2) To soothe local pain, and diminish fungeBtioti, by atro- 
pine. (.3) To relieve the tension of the ulcerated surface, 
and so favor healing. Atropine has been believed to owe 
part at least of its good effect in cases of corneal ulcer to 
a power of lessening the tension of the eye, but this is un- 
likely, since it certainly increases tension in eyes threat- 
ened, or affected, with glaucoma. Eserine probably owea 
much of its beneficial effect in iilcer cases to its undoubted 
power of lowering tension. But in severe cases some opera- 
tive measure, which at the same time will let out any pus 
that may be present in the anterior chamber is best, (4) 
In suppurating cases, to induce granulation instead of 
suppuration, and absorption of the pus already effused. 
Frequent hot fomentations to the eyelids attain this end 
better than any other means in a large number of cases. 
(,6) Stimulation of the surface of the ulcer when it has 
begun to heal, esjiecially if it be indolent. The best stimu- 
lants are calomel, yellow oxide of mercury, and nitrate oi 
lilver. (,6j Counter-irritation by a seton in the temple ii 
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of very great use Ja chronic irritable ulcers, (7_) Wher 
ulcers are cauBetl by granular lids, the treatment of the ' 
granular disease is uiore important than that of the ulcera- 
tion, unless the latter be of tlireateuing character. 

The choice of one or another of the above plans is easy 
enough in a large proportion of cases ; iu others a. good 
deal of judgment is needed ; while in a certain number it 
is imposaihio to say with any certainty what will be found 1 
most beneficial. 

Ulcei-s of the cornea are so often a sign of bad health i 
that the improvement of the general state should always 
receive moat careful attention. 

Treating the matter clinically we shall find that local I 
Stimulation is best for a large majority of the cases as they I 
first cume under notice, including phlyctenular cases, f 
chronic superficial ulcers of various kinds, and even many J 
recent ulcers if not threatening to suppurate. Aa a general I 
rule, tliia plan is not suitable when there is much photo- I 
phobia, but exceptions to the rule pre found, especially io i 
old-standing cases. The most convenient remedy is tfa^J 
ointment of amorphous yellow oxide of mercury (F. 10 j 
and 11), of which a piece about aa large as a hemp-seed li 
to be put inside the eyelids once or twice a day. If smart- 
ing continue for more than half an hour, the ointment should ' 
be washed out with warm water; and if the eye becoms 
more irritable afbsr a few days' tiae of the ointment it must 
be weakened or discontinued. The same ointment com- 
bined with atropine gives excellent results in caaes of super- 
ficial ulcer with much photophobia. Calomel flicked into 
the eye daily or less often is an admii'able reraeiiy in many 
casts. Nitrate of silver in the form of solid mitigated stick 
is useful if carefully applied to large cuijunctival pustules, 
and occasionally to indolent corneal ulcers; its use, how- 
ever, needs some skill, and is seldom really necessary, Solll- 
tiona of from 5 to 10 grains to the ounce may be cautiouslj 
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used by the surgeon inatea<i of the yellow ointment, and 
are particularly valuable in old vascular ulcers and when, 
there is conjunctivitis. When iu doubt, it is best to depend 
for a few days on atropine alone, used just often enough, to 
cause wide dilatation of the jnipil. 

Severe and obstinate photophobia, especially in young 
children, is heat treated by a free division of all the tissuea 
at the outer eantluis, ivhieh renders spasm impossible for a 
time, and allows the remedies to be efficiently need. In all 
cases of corneal disease attended with intolerance of light 
the patient is to wear a large shade, or, better, a pair of 
" goggles " over both eyes ; a little patch over one eye does 
not relieve photophobia. Many a child ia kept within 
doora to the injury of its health who, with suitable protec- 
tion, can go out daily without the least detriment to itB 

In chronic and relapsing cases, witli photophobia and 
irritability, where other methods have had a fair trial, a 
aeton gives the best results, whether or not there be much 
congestion of the eye. A double thread of thick silk is 
used, and at leaat an inch of skin included between the 
punctures, which are placed amongst the hair of the temple 
or behind the ear, that the resulting ecar may be hidden ; 
it is to he moved daily, and if acting badly may be dressed 
with savin ointment. The seton should be worn at least 
six weeks. Severe inflammation, and even abscess, some- 
timea sets iu a few days after the insertion of the thread, 
and in very rare cases aevera secondary bleeding has oc- 
curred from a branch of the temporal artery. To avoid 
wounding tlio artery in inserting the seton in the temple, 
the skin is to be held well away from the head. 

Very severe recent phlyctenular cases are occasionally 
difficult to influence, and remain practically "blind " with 
spasm of the lids for weeks. There ia seldom any risk, 
provided that we thoroughly examine the cornea at inter- 
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vals of ji few daya, aud they generally in the end recover 1 
weil. Calomel dusted on the cornea Bometimes helps mora 
than any other local measure, and change of air, especially I 
to the seaside, frequently effects a more rapid cure than a 
plan. 

Cases for which the stimulating treatment is 
seldom need the eye to he bandaged, though, as mentione 
they often need a shade or goggles. 

The remaining methods of treatment — protective bai 
dagidg, atropine, eserine, hot fomentationa, and o 
measures — are reserved for the more serious fbrmsof ulcer- 
ation, the serpiginous ulcer, acute suppurating uk era, ab- 
scesses, and generally for all ulcers with hypopyon, and 
ulcers which are deep and threaten to perforate. The 
compress used for this purpose consists of a pad of cotton^ 
wool and a single turn of bandage, tied at the back of the. | 
head ; a piece of linen rag ehould be placed nest the skin j 
to prevent irritation by the -wool ; such a compress is mo 
grateful in the irritation caused hy a corneal abrasion, i 
after a foreign body has been removed (p. 164). Atropine 
is to be used regularly from three to six times a day, OO' < 
the ground that iritis, if not present, is very likely to occur; ] 
it also soothes pain and diminishes congestion. Hot fomen- 
tations are extremely valuable. I generally direct that 
the compress be removed every two hours, or sometimes ' 
every hour, and the lids fomented for fifteen or twenty 
minutes with a belladonna lotion (one drachm of extract 
to the pint) made as hot as can be borne. If atropine be i 
properly used, there is no actual need for the belladonna; 
hot water or poppy-head fomentation is as good. Many 
cases of acute suppurating ulcer, of Berpigiooua ulcer, and 
of abscess, quickly recover underthis treatment, combined i 
with the administration of bark or <juiuine with ammoni* 
and ether. Even a considerable hypopyon will oflen b* | 
quickly absorbed. 



DISEASES OP THE OORHEA, 



123 



But tho uleeratiuu may mcrcaac, or the hypopyon, if 
present, enlarge. II' so, the Lypopyon is lo bo eviicuated 
by an incision cloae to tlie njai-gin of the cornea. Some 
aiirgeona prefer ot the same time to make nu iridectomy, 
but the effect of removal of iria upon the progress of the 
inflammation is doubtful. I incline to think that a para- 
centesis with a broad needle, repeated if the hypopyon re- 
form in a few days, is all that is needed. Another method 
is to evacuate the aqueons by cutting across the whole 
width of the ulcer, and by opening the wound daily with 
a probe, to keep the cornea ilaccid until healing is well es- 
tablished ; this method was intended by its author (Sae* 
miaeh) especially for the serpiginous ulcers. In corneal 
abscess a similar incision is often mada across the inflamed 
spot into the anterior chamber. In these operations the 
hypopyon will usually escape through the incision, and 
after all of them the anterior chamber will leak for a longer 
or shorter time, according to the size of the incision. Frol>- 
ably iridectimiy is often so beneficial because the incision 
is too large to cloae at once, and I have several times seen 
the best resulls from a wound made as for iridectomy, but 
without the removal of any iris. When an acute ulcer 
without hypopyon is just about to perforate, puncture of 
its transparent protruding floor, with a needle, will aid the 
healing. 

It is well known that atropine does not suit all cases of 
suppurative inflammation and ulceration of the cornea, 
particularly if there be decided conjunctivitis with dis- 
charge. Eserine (F. 29) has come largely into use within 
the last few years for many cases of suppurative ulcer 
accompanied by much infiltration, for which atropine was 
formerly employed. I have used it largely, but hitherto 
without being able to draw decided conclusions, either as 
to the cases in which it will bo well borne, or as to its 
effect in &voring absorption. The almost universal custom 
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of using hot appliiations to the liils rcndera it difficult to I 
draw trustworthy concIuBiona as to the effect of eserin&.I 
Antiseptic dressinga are aleo being largely used; n 4 peel 
cent. Holution of bora<;ic acid is the moat suitable BolutioB 
for the eye, whether for hathiog or continuous applicatioi 
by a pad. 

I have occasionally seen a good reeult from the use a 
(!ol<l evaporating lotions in irritable superficial ulcers, witJifl 
much spasm of lids, which have resisted other treatment. "" 

Conical cornea. — In this condition the central part 
the cornea very slowly bulges forwards, forming a bluntlyl 
conical curve. The focal length of the affected part of thj^ I 
cornea is thereby Bhortened, and the eye becomes myoj^j^l 
not owing to increase of its length but from increa 
fractive power. The curvature, however, is not uniforia»,fl 
and hence irregular astigmatism complicates the myopia. ■ 

The disease, which is rare, occurs chiefly in young adult^ 1 
especially women, and is often dated from some illness op.] 
failure of general health ; and it appears to be due to dor 
fective nutrition of that part of the cornea which is furtltrl 
est from the bloodvessels. In advanced cases the protirit;.] 
eion of the cornea is very evident, whether viewed from tl 
front or from the side, but slight degrees are less easily d 
tinguished from ordinary myopic aatigmatiBm (see Irregl 
lar Astigmatism). In high degrees the apex of the coni 
often beciimea uybulous. The disease may progress to a 
high degree, or stop before great. damage has been dom 
Concave glasses alone are of little use, but in combinatioj 
with a screen perforated by a narrow slit or email ceutnl 
hole, which allows the light to pass only through the c 
tre, or through some one meridian, tif the cornea, they a 
sometimes useful. In advanced cases operation is needed 
(See Operations.) 
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B. DlFFUSK KKRATITrs. 

Sypkiliiie, Iidemliiial, Pareneliymalous, or "Sirumouji" 
Keraiitis. 

In this disease the coroea, in ita whole thickness undef- 
goes a chronic inflammation, which ahows no tendency 
either to the formation of pua or to ulceration. After aev- 
erul moutiia the inflammatory producta are either wholly 
or in great part absorbed, and the transparency of the cor- 
nea restored in proportion. 

The chaugea in the cornea are nsually preceded for a 
few days hy some ciliary congeatiou and watering. Then 
a faint cloudiness is seen in one or more large patches, and 
the surface, if carefully looked at, is found to be "steamy" 
(p. ]10). These nebulous areas may lie in any part of the 
cornea. In from two to about four weeks the whole cornea 
has usually passed into a condition of white hazinosa with 
steajuy surface, of which the term "ground glass" gives 
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the best idea. Even now, however, careiul inspection, 
especially by focal light, will show that the opacity is by 
no means uuiibrm, that it shows many whiter spots or large 
denser "clouds" scattered among the general "mist;" in 
very severe cases the whole cornea is quite opaque and the 
iris hidden; hut, as a rule, the iris and pupil can be seen, 
though very imperfectly (Fig. 43). In many oases iritis 
takes place, and posterior Bynechiffi are formed. Blood- 
vessels derived from branches of the ciliary vessela (Fig. 
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20) are oftcu fortneil in the 1 ayers of the cornea (Fig. 44) ; 
tliey are Bniall but thickly Get, and in patches; as they are 
covered by a certain thickneaa of hazy cornea, their bright 
scarlet is toned down to a dull reddiBh-pink color (" salmon ] 
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patch " of Hutchinson'). The separate veflsels are TiBiblfi 
only if magnified (p. 61), when we see that the trunks i 
passing in from the border divide at acute angles into very | 
numerous twigs, lying close to each other and taking a 4 
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nearly straight course towards the centre (Fig. 45). These 
salmon -patches arc of no constant form, hut when small 
are often crescentic, and tend when large to the sector- 
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ahape. In another type the vascularity begins as a nar- 
row fringe of looped vessels whiuh arc cnntinuous with the 
Buperficial loop-plesua of the corneal margin (Fig. 46, com- 
pare Fig. 20, Z\anJ gradually extend from above and be- 
low towards the centre. Tlie vessels in these cases ara 
more superficial, and the corneal tiasue in which they lie is 
always Bwollen by infiltration. These cases are described 
as "tnarffiiwX keratitis" by some authors (compare p. 115); 
nearly all the examples occur in syphilitic subjects, but I 
believe that some of the patients are at the same time stni- 
inous. A similar discaae, ending in loss of the eye, aome- 
timea from glaucoma, occurs now and then in elderly people. 
In extreme cases of either type of vascular keratitis the 
vessels occupy the whole cornea except a small central 
island. 




The degree of congestion and the subjective symptoms 
in syphilitic keratitis vary very much; as a general rule 
there is but moderate photophobia and pain, but when the 
ciliary congeetion is great these symptoniB are sometimes 
very severe and protracted. 

The attack can he shortened and its severity lessened by 
treatment; hut the disease is always slow, and from six to 
twelve months may be taken as a fair average for its dura- 
tion from beginning to end. Very bad cases with exces- 
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aively dense opacity Bometimes continue to improve f 
several years, and reacli a very unexpected degree of sight,.! 
Perfect recovery of trauapareuey is less common, eveu ii 
moderate cases, than is sometimes supposed, but the slight 1 
degree of haziness which eo often remains does not much j 
affect the eight. The epithelium usually becomes smoutb 
before the cornea becnmes transparent; but in severe cases 
irregularities of surface and straggling superficial vessels 
may remain and render the diagnosis difficult. 

Syphilitic keratitis is almost always symmetrical, though 
an inter\'al of a few weeks commonly separates its onset in 
the two eyes ; rarely the interval is several months, or even 
longer. It generally occurs between the ages of 6 and 15; 
sometimes as early as 2i or 3 years, and very rarely as late 1 
as 35. When it occurs at n very early age the attack is 
generally mild. Relapses of greater or less severity are 
common. Not only does iritis occur with tolerable ire- ^ 
quency, but we occasionally meet with deep-seated inflam-'l 
mation in the ciliary region, giving rise either to secondary | 
glaucoma, or to stretching and eloogatiim of the globe ia i 
the ciliary zone, or to softening and shrinkiug of the eye- I 
ball.' Dots of opacity maysometimes be seen on the lower | 
part of the back of the cornea before the cornea itself k 
much altered (p. 130); sometimes, too, the interstitial ex- 
udation is niuch more dense at the lower part of the cor^ 
uea than elsewhere. Syphilitic keratitis in strumous 
children often presents more irritability and photophobia, 
and more conjunctival congestion, than in others ; but it is 
very seldom that ulceration occurs ; and although in the 
worst cases the cornea becomes softened aud yellowish, and 
for a time seems likely to give way, actual perforation and 

• Patches of atrophy after choroiditis are often I'ound after Iha 
cnriiKiu have cleared. ProLahly in moat of these the active choro- 
iditie took pkce long befuro tho keratitis set in. 
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staphylomatoiia bulging are nmimgat the rarest events. 
PauDus troiii granular disease luuy coexist with syphilitic 
keratitis. 

TRE.4TMETfT. — A long but mild course of mercury exerts 
an undoubtedly good effect. It is customary to give iodide 
of potaasium also, and it probably bus Bonie iufluunce. If, 
ns is ollen tlie case, the patients are very anfcmic, iron, 
or the syrup of the iodide of iroo, ia sometimea mure 
useful than iodide of potassium as an adjunct to the 
mercury. Locally, the use of atropine is advisable aa a 
routine practice until the disease hus reached ils height, on 
the ground that iritis may be present. lu ciisea atteuded 
by severe aud prolonged photophobia and ciliary conges- 
tion, setons iu tlie temples sometimes give relief. lu similar 
cases iridectomy is sometimcw followed by rapid improve- 
ment; but the cases in which this operation is needed or 
justifiable are not numerous. When all inflammatory 
symptoms have subsided, the local use of yellow ointment 
or calomel (F. £) and 10) appears to aid the absorption of 
the residual opacity. 

The form of keratitis above describe)! is caused by in- 
herited syphilis. In a few yery rare cases it has been seen 
as the result of secondary acquired syphilis. Other cases 
of diffuse keratitis occur in which syphilis has no share, 
but they are seldom symmetrical, nor do they occur early 
in life. That diffuse chronic keratitis affecting both eyes 
of children and adolescents is, when well characterized, 
almost invariably tlio result of hereditary syphilis is proved 
by abundant evidence. A large proportion of its subjects 
show some of the other signs of hereditary syphilis in the 
teeth, skin, ears (deafuessi, physiognomy, mouth, or bones. 
When the patients themselves show no such signs, a history 
of infantile syphilis in the patient or in snmo bntthers or 
sisterh, or of acquired syphilis in one or other parent, may 
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often ije ubtaiued.' That this keratitis stands in iki 
relatiun to Ktrnma ii clear, because the ordinary signs of 
struma are not ibmid oflencr in its vietims tlmii in other 
children, because persona wlio are decidedly struiuoua do 
not suffer from this keratitia more often thivn others, and 
because the forma of eye disease which are uoiversaliy 
recognized as "strumous" ("ophthalmia tarsi, phlyctenular 
disease, and I'elapaing ulcers of cornea) very seldom accom- 
pany this diffuse keratitis. 

Other forms of Keratitis. 
Inflammation uf the cornea forms a more or less con- 
spicuous ieature in several diseases where the primary or 
principal seat of mischief is in some other part of the eye. 
It ia important for purposes of diagnosis to compare these 
jiplicatlng foTDiS of keratitis viith the primary 
of the cornea already described. 
In cases of iritia the lower half of the cornea otiea be- 
comes steamy, and its tissue more or less haity. In some 
cases a number of small separate opaque dots are seen on 
the posterior eluatic lamina (Dcscemet's membrane), often 
so minute as to need a haud-Iens for their detection (p. 61). 
In other cases a few large dots only are present, or a mix- 
ture of large and small. They are sharply defined, the 
large ones looking very like minute drops of cold gravy- 
fut, the smallest like grains of gray sand; in cases of long 
standing they may be either very white or highly pig- 
mented. They are generally arranged in a triangle, with 
its apex towards the centre and its base at the lower mar- 
gin of the cornea, and the smallest dots are commonly 
nearest the centre (Fig. 47), but in some cases (sympathetic 
' I have found other personal evidence of inherited ayphilii in 
Iji per cent, of my cafel of interstitial keratitis, and evidence from 
tbo fumily history in 14 per cent, more ; total, 68 per cent. ; and 
of Ibo remaining 32 per cent, there have been atrong rea- 
tOHUSpeet syphilis. 
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ophthalmitis especially) the dots are scattered over the 
whole area. They are, of course, difficult to detect in pro- 
portion as the corneal tissue itself baa lost its transparency. 
Tiie term keratitis punctata is used to express this accu- 
mulation of dots on the back of the cornea, and by some 
authors is made to include also small spots with hazy out- 




lineB, which lie in the cornea proper, and are sometimea 
Been in similar cases. Keratitis punctata is, almost with- 
out exception, secondary to Bon)e disease of the cornea, iris, 
or choroid and vitreous. But a few cases are seen, chiefly 
in youLg adults, where the corneal dots form the principal 
if not the sole visible change; the number of these cases 
diminishes, however, in proportion to the care with which 
other lesions are sought (p. 149). 

It is now and then difficult to say whether the iritis or 
keratitis in a mixed case haa been the initial change; but 
when this doubt arises the cornea has generally been the 
starting-point; and with care we are seldom at a loss to 
decide whether the case is one of syphilitic keratitis with 
iritis, or of sclerotitis with corneal mischief and iritis, or of 
primary iritis with an unusual degree of corneal haze. 
(See Ciliary Region and Iritis.) 

Slight loss of transparency of the cornea occurs in moat 
cases of glaucoma. The earliest change is a fine uniform 
steaminess of the epithelium. In very severe acute cases 
the cornea becomes bazy throughout, though not in a high 
degree. The same haze occurs in chronic cases of long 
standing, with great increase of tension, but the epithelial 
" steamincas'' often then gives place to a coarser " pitting," 
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with little depresaioua ami elevationa (vesides), especially 
on the part which is uncovered by the lide. 

A peculiar and rare form of corneal disease, seen in 
elderly or prematurely seuile persons, is the transverM 
ealcareoui jilin., an elongated patch of light gray opacity, 
looking when magnified like very fine sand, placed beneath 
the epithelium and runnim^ almost horizontalJy acroBB the 
cornea. It consists of minute crystals, chiefly calcareous. 

Arcug senilis Is caused by fatty degeneration of the cor- 
neal tisBue just within ita margin (Fig. 48j. It generally 
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begins beneath the upper lid, and next appears beneath the 
lower, forming two narrow, white or yellowish creacenta, 
the horna of which finally meet at the sides of the cornea ; 
it always begins, and remains most intense, on a line slightly 
within the sclero-corneal junction, and the degeneration is 
moat marked in the superficial layers of the eofnea beneath 
the anterior elastic lamina; in other words, the change ia 
greatest at the part most influenced by the marginal blood- 
vessels. It is not found to interfere with the union of a 
wound carried through it, though the tissue of the arcua is 
often very tough and hard. Nevertheless, ita occurrence 
chiefly at an advanced age, and its frequent coexiatence 
with fatty degeneration, both in distant parts and in the 
bloodvessels and muscles of the eyeball, mark it as a truly 
senile change. 
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Leas regular forma ofurcua are seeii aa the result of pro- 
longed or relapaiug in flam in a ti on » iiear the corneal bonier, 
whether ulcerative or not. It is generally easy to dia- 
tinguiah such au arcus, because the opacity is denser, more 
patchy, and its oiitlineB kss regular than in the primary 
ibrm ; 'wheii arena is Been unusually early in life it is gen- 
erally of thia inflammatory kind, for simple arcus is com- 
paratively rare below forty. 

Opacity of a very characteristic kind ia likely to follow 
the use of a lotion containing lead when the surface of the 
cornea ia abraded. An inaoluble, densely opaijue and very 
white film of lead ealta ia precipitated on the ulcerated 
surface, and adheres very firmly to it. >Such an opacity 
when once soeu can scarcely be mistaken; it is sharply de- 
fined, and looks like white paiut. If precipitated on a 
deep and much inflamed ulcer, the film of tissue to which 
it adherea ia often thrown off; but when there is only a 
superficial abrasion or ulcer, the lead adheres very firmly, 
and can only be scraped off imperfectly. But even in 
these Cttsea the layer is probably after a time thrown off" or 
worn off^, if we may judge by the fact that nearly all the 
lead opacities which come under notice are comparatively 
new. The practical lesson ia, never to use a lead lotion for 
the eye when there ia any suspicion that the corneal surface 
ia broken. Powdered acetate of lead rubbed into the con- 
junctiva (a treatment aometinies used for granular lids), is, 
I believe, not attended by risk of corneal opacity, even 
though there be ulceration; the lead ia precipitated at 
once, and adherea for weeks to the surface of the granular 
conjunctiva, any auperfluoua salt being washed away with 
water immediately after the powder bus been applied. 

The prohmged use of nitrate of silver, whether in a weak 
or strong form, is sometimea followed by a dull (brownish- 
green), permanent discoloration of the conjunctiva, and 
even the cornea may become slightly stained. 
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dibeasks of the ikts, 
Iritih. 

Inflammation of the iris may be caused by cGtt^n 
specific blood diseases, especially syphilis; or may be the 
expression of a tendency to relapses of inflammation ia 
certain tissues under the influence largely of cHmata and 
weather— rheumatic iritis ; it often occura iu the course of 
ulcere, and of wounds aud other injuries, of the cornea; 
also with diS'use keratitis and selerotitia ; iritis forma a TCry 
important part of the grave and peculiar disease known aa 
sympathetic ophthalmitis. 

Acute iritis, from whatever cauwe, is shown by a changfl 
in the color of the iris, by i ndistinctne^ or " ym ^rfdinwuii " 
of ita tpvtiirp* Tiy dJimDutioa of its mobility , and by the 
flxiq|:eni;^ of ailhefiioi j a (^poderior synechia) between its poft- 
terior (uveal") eurfaoe aud thecapsule of the lens; there U, . 

besides, iu most .'nai..; <^nlnfaanf tbp wbnlH JHa nnd piipil. 

caused partly by slight corneal changes (p. 130), partly by 
muddiness of the aqueous humor. ThR'^^yphHll \t^ nrtQ^ 
^te<l and flight. U nlmnat-. itlwnvH dpfi'pi.ivp. There may <« 
may not b ^aJn. photophobia, and l acbrymfttion . 

The congestion is often nearly confined to a zone of 
about one-twelfth or one-eighth of an inch wide, which but- 
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rounds the cornea, its color being pitik (not raw red), Uta 
TeseeU Biuail, radiating, and nearly Btraight, and lying t 
neath the conjunctira iaitiary m eirmim-oomeal ccmgeslum!f4. } 
These are the episcleral branches of the anterior ciliary 
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B (p. 38j. Quite the Bame congeation U seen in many- 
other conditions, e. y., curneal ulceration (p. 112) ; whilst on 
the other hand, in some cases of iritis, the superficial (con- 
junctival) vessels are congested also, especially in their 
anterior divTsiona, which are chiefly offehoots of the ciliary 
system (Fig. 20). We therefore never diagnose iritis from 
the character of the congeation alone ; but iritis l)eing 
proved by the other symptoms, the kind and degree of con- 
geation help us to judge of ita severity. 

The altered color of the iria is explained by its conges- 
tion, and by the effusion of lymph and scrum into its sub- 
stance ; a blue or gray iris becomes greenish, whilst a rich 
brown one ia but little changed. The inflammatory swell- 
ing of the iris also accounts both for the blurring (muddi- 
neee) of its beautifully reticulated structure, and for the 
sluggishness of movement, iudicating stiffness of its tissue, 
noticed in the early period- After a few days, lymph ia 
thrown out at one or more spots on its posterior surface, 
and still further hampers its movements by adhering to the 
lens-capsule ; and most cases do not come to notice till some 
such synechise have formed. The quantity of solid exuda- 
tion, whether on the hinder surface or into the structure 
of the iria, varies much ; it ia usually greatest iii syphilitic 
iritis, when distinct nodules of pink or yellowish color ai'e 
sometimes seen projecting from the front surface. In rare 
cases pus is thrown out by the iria into the aqueous, and, 
sinking down, forma a hypopyon. Firm adhesions to the 
lens-capsule may he present without much evidence of ex- 
udation, into the structure of the iris. These exudative 
changes are must abundant at the inner ring of the iris, 
where its capillary vessels are far the most numerous (Fig. 
49). 

Apparent discoloration of the iris is also due, in part, to 
suspension in the aqueous humor of pus or blood-corpusch 
either of which may form a distinct deposit at the lowest 
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part of the anterior chamber ("hypopyon, hyphEema}. 
Sometimes the slightly turbid fluid coagulates into a gela- 
tinous mass, which almost fills the chamber (" spongy exu- 
dation"). 

The tension if the eyeball is often a little increased in 
acute iritis ; rarely it is considerably diminished, and in 
such cases there are generally other pecuHaritiea. 

The CMindition of the pnpil alone is diagnostic in all ex- 
cept very mild or incipient casea of iritis. It 1^ sluggish or 
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quite inactive, and not quite round; it ia also rather smaller 
than its fellow (supposing the iritis to he one-sided), be- 
cause the surface of the iris is increased (and the pupil, 
therefore, encroached on) whenever its vessels are distended 
(p. 40). Atropine causes it to dilate between the aynechiie. 
These aynechim, being fixed, appear as angular projeotiona 
when the iris on each side of them lias retracted. If thesa 
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be only one adhesion, it will merely notch tlie pupil at one 
spot; if the adhefiiima be uumerous, tlie pupil will be cre- 
nated or irregular (Fig. 50). If the whole pupillary riug, 
or, Htill more, if the entire posterior surface of the iris, bo 
adherent, scarcely any dilatation will 




itj of popil. 



former condition is called annular or circular synechiie, 
and its result is "exclusion" of the pupil; the latter is 
known aa tolal posterior synecJiia. If the synechia are new 
and the lymph soft, the repeated use of atropine will cause 
them to give way, and the pupil will become round, but 
even then some of the uveal pigment, which is easily sep- 
arable from the posterior surface of the iris, will often re- 
main behind, glued to the Icna-capsule by a little tyraph 
(Fig. Bl) ; and the presence of one or more such spots of 
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brown pigment on the capsule is always conclusive proof 
of present or of past iritis. The pupillary area itself is 
often blurred or even quite obscured by grayish or yellow- 
ish lymph, which spreads i)ver it from the iris. The iria 
may be inflamed without any lymph being efl^ised from ibi 
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liinclcr surtkce, and then tlie pupil, though sliiggieh, acting i 
imperfectly to atropine, and never dilating widely, wiU 
present 110 posterior synechivonor any adhesion of pigment- J 
spots to the lens, but it will always be discolored (serous I 
iritis) ; iritis of tliis kind often occurs with ulceration of 
the cornea. When esudati<jn into the pupil becomea or- 
ganized, a dense white membrane, or a delicate film (often, , 
however, presenting one or more little clear holes), is for 
over the pupil ij' occlusion of ihepupir'). 

Pain referred to the eyeball and to the parts supplied by ' 
the iSrst, and sometimes by the second, division of the fifth, 
nerve is a common accompaniment of iritis, especially in 
the early period of the attack. It is a very variable symp- 
tom, and gives no clue to the amount of structural change 
going on in the parts, being sometimes quite an insignifi- 
cant feature in a case where much lymph is thrown out. 
The pain is seldom constant, but comes on at intervals, i 
often worst at night, and is described as shooting, throbbing, i 
or aching. It is commonly referred to the temple or fore- , 
head, as well as to the eyeball, but sometimes to the side of 
the nose and to the upper teeth. Photophobia and water- | 
iug are generally proportionate to the pain. 

The duration of acute iritis varies from a iew days when I 
mild to many weeks when severe. The defect of sight is ■ 
proportionate to the haziness of the cornea, aqueous, and 
pupillary space, but in some cases is increased by changes I 
in the vitreous. In some cttes, iritis sets in very grad* 
ually, causing no marked congestion or pain, but slowly i 
giving rise to the formation of tough adhesions, and often 
to the growth of a thin membrane over the pupillary area; 
in some of these the iria becomes thickened and tough, and 
ito large vessels undergo much dilatation, and in others 
keratitis punctata occurs (see Cyclitis, p. 149; Diseases of , 
Cornea, p. 130; and Syoipalhetic Ophthalmitis, p. 153). 



^L keratitis puncta 

H Cornea, p. 130; 
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ReBTlltB of iritis. — Such of tlie results as are [wrmanent 
ueed separate nutiue. Reference has been made to the ad-t 
hesioDS. which are often permanent, and to the ^jmlfljit'l *' 
uveal pigment mi the lens-capsule, which are always so. 
Either of these conditioua tella a tale of past iritis which 
is often a valuable aid to diagnosis. A blue iris which has 
undergone inflammation may remain permanently greenish. 
When, the pupil is "excluded" or " occluded," the re- 
mainder of the iria being free, fluid collects in the poste- 
rior aqueous chamber, and by bulging the iris forwards, 
and diminishing the depth of the anterior chamber, except 
at ita centre, gives the pupil a funuel-ahape ; if such bulg- 
ing be partial, or be divided by bauds of tough membrane, 
the iria looks cystic. Sceondani glaucoma is likely to fol- 
low, and the tension of the globe should, therefore, be care- 
fully uoteil whenever this bulging is present. "Total pos- 
terior synechia" always shows a severe though often a 
chronic iritis; it often eiguifles deep-seated disease, and is' 
often followed by opacity of the lens (secondary cataract). 
Relapses of iritis are believed to be induced by the pres- 
ence of synechia, even when there is no protrusion of the 
iria by fluid; but their influence in this direction has prob- 
ably been much overrated. 

The following are the most important points as to the 
causea of iritis, and the chief clinical diflerencea betweeo 
the several forms. 

Constitutional Cxvsfs,4ffSyphilis. — The iritis ia acute; 
il shows a great tendency to efluaion of lymph and forma- ■ 
tion of vascular nodules (plastic iritis), and the nodulea, 
when verylarge, may even suppurate; it is very often sym- 
metrica!,' But asymmelry and absence of lympb-nodulea 
are common. It occurs ijply ^n BPmndflrv ayphllji^ r^;t>ip> 
acquired or inherited), and seldom relapses. It ia to bs 

' In two-thirds of the camb. 
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carefully distinguished from the iritis which often conipli- 
cates syphilitic keratitis (p. 1251. 

C*f Rhenaiiatlsni, ia the cause of most cases of relapsing un- 
symmetricfll iritis; there ia but little tend eocy to effueion 
of lymph, and nodules are never formed, but there is occa- 
sionally fluid hypopyon (pp. 117 aud 135); the congestion 
and pain are often more severe than in syphilitic iritis. A 
single attack ia rarely syrametrical, though both eyes com- 
monly suffer hy turns. It relapses at intervals of months 
or years. liven repeated attacks sometimes result in but 
little damage to sight. Gout is apparently a cause of some, 
casea of both acute and insidious chronic iritis. It is per- 
haps doubtful whether the gout or the chronic rheumatism 
from which the same patients sometimes suffer is the cause 
of the iritis. In its tendency to relapse and to afiect only 
one eye at a time gouty resembles rheumatic iritis. The 
children of gouty parents are occasionally liable to a very 
insidious and destructive form of chronic iritis, with dis- 
ease of the vitreoua, keratitia punctata, and glaucoma (p. 
150) (see also Chapter "Etiology"). 

Chronic iritis (plastic indo-choroidilis, see also p. 149). — 
In a few cases symmetrical iritis, of a chronic, progressive 
and destructive character, is complicated with choroiditis, 
disease of vitreous and secondary cataract. These cases, 
for which it ia at present impossible to assign any cause 
either genera! or local, are chiefly seen in young adults, 
and, I thiuk, oftenest in women. 

Sympathetic iritis. — See Sympathetic Ophthalmitis. 

LocAE, Causes. Jjijiines.— Perforating wounds of the 
eyeball, particularly if irregular, contused, and compli- 
cated with wound of the lens, are often followed by iritis. 
Perforating wounds are more likely to be followed by iritis 
in old than in young persons. If the corneal wound sup- 
purate or become much infiltrated the iritis is likely to be 
suppurative, and the inflamnaation to spread to the deeper 
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structures and oauae deatructive panophthalmitis. Iritia 
may follow a wounrt of the Jena-capsule without wound of 
the iris, and with only a mere puncture of the cornea. 
Examples of traumatic iritis from these several causes are 
seen after the various operations for cataract. The iritia 
(or more correctly irido-cyclitis) following extraction of 
senile cataract is often prolonged, attended by chemosis, 
much congestion, and the formation of tough membrane 
behind the iris (aee "Catai-act"). Iritis may also follow 
superficial wounds and abrasions of the cornea, or direct 
blows on the eye; but it is of great importance, whenever 
the question of injury comes in, to ascertain whether or not 
there has been a perforating wound. Iritis often accompa- 
nies ulcers and other inflammations of the cornea especially 
when deep, or complicated with hypopyon, or occurring in 
elderly persona. Iritis may be secondary to deep-seated 
disease or tumor in the eye. 

Treatment. — (1) In every case where iritis is present 
atropine is to be used o^n and continuously, in order to 
break down adhesions which have formed, and to allow any 
lymph subsequently formed to be thrown out beyond the 
area of the ordinary pupil. A strong solution (four grains 
of sulphate of atropine to one ounce of distilled water) is 
to be dropped into the conjunctival sac every hour in the 
early period. In many cases the synechiie are, when first - 
seen, already so tough that the atropine has no efiect on 
them; but even then it may still prevent new ones forming 
on the same circle. Moreover, the pupil when kept widely 
dilated is less likely to be covered over by lymph or organ- 
ized membrane from the iris than if contracted. Atropine 
also diminishes congestion and greatly relieves pain in 
iritis. 

(2) If there be severe pain with much congestion, three 
or four leeches should be applied to the temple, to the 
malar eminence, or to the side of the nose. They may be 
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repeated daily, in thcHame or smallE'r numbers, with iid- 
viuitage for ecveral days, if Deceasary; or atter one leech- 
ing reiwatt-d lilietering may be substituted. Some surgeons 
lue opiates luetead of, or in addition to, leeches. Ijeecbea 
occasionally increase the pain. Severe pain in iritis can 
nearly always be (juickly relieved by artificial heat; either 
fonientations or dry heat, oa hot sa can he home, to the 
eyelids. To ajiply dry beat, take a bunch of cotton-wool 
the size of two fists, bold it to the fire, or against a tin pot 
full of boiling water, till quite hot, and apply it to the lids; 
have another piece ready and change aa soon as the first 
gets cool; continue this for twenty minutes or more, and 
repeat it several times a day.' Paracentesis of the ante- 
rior chamber should be resorted to in severe iritis if the 
aqueous tumor remain turbid afler a few days of other 
treatment; the wound is to he reopened daily until there is 
marked injprovement. 

(8) Rest of the eye is very important Many a case ia 
lengthened out and many a relapse after partial cureia 
brought ou by the patient continuing at, or returning too 
soon to, work. It is not, in most oases, necessary to remain 
in a perfectly dark room ; to wear a sliade in a room irith 
tlie blinds down is generally enough, provided that no 
attempt be made to use tlie eyes. Work should not be re- 
sumed till lit least a week after all congestion has gone off 

(4) Cold draughts of air on the eye and all causes of 
"catching cold " are lo be very carefully avoided, by kee^ 
ing the eye warmly tied \ip with a large pad of cottoa-woaL. 

(5) The cause of the disease is to be treated, and into 
this carefiil iminiry should always be made. If the iritis 
be syphilitic. treatnicDt for secondary syphilis is proper, 

' being given lo very slight salivation for eerenkl 



' 1 ««« my knowledge i>r Ibo greal value of dry beat,li>a|»- 
pUwd, lo Mr. Usbimdi. 
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months, even though ail the active" eye aymptoina quickly 
pass off. The rheumatic and gouty varletiea are less defi- 
nitely under the influence of internal remedies; iodide of 
potaasiura, alkalies, and colchicum certainly appear to 
exert a good effect in some cases ; when the pain is severe, 
tincture of aconite is sometimes markedly useful ; mercury 
is seldom needed, but in protracted and severe cases it may 
sometimes be used with advantage. It is sometimes ad- 
viaable to combine quinine with the mercury in syphilis, 
or to give it in addition to other remedies in rheumatic 
cases. 

{G) As a rule, no stimulants are to be allowed, and the 
bowels should be kept well open. 

(7) Iridectomy is needed for cases of severe bitis where 
judicious local and interna! treatment have been carefully 
tried for some weeks without marked relief to the inflamma- 
tory symptoms, and whether or not there be increased ten- 
sion. It ia chiefly in cases of constitutional origin, either 
syphilitic or rheumatic, and in the iritis accompanying 
ulcera.of the coruea, that it ia ueceaaary. It is not applica- 
ble to sympathetic iritis, nor to iritis after cataract extrac- 
tion. In reference to iridectomy, it is to be borne in mind 
that unless necessary it is injurious, by producing an en- 
larged and irregular pupil through which, owing to spheri- 
cal aberration, the patient will oHen not see so well as 
through the natural pupil, even though this be partially oI>- 
structed. The effect of the operation in slaying and abating 
the inflammation is very marked in some cases, but, in order 
to be sure that the eflect is due to the operation, we must 
have first tried feirly tlie other means of cure. Indeed, in 
regard to all methods of local treatment, we must bear in 
mind that acute iritis occurs in all degrees ul' severity, and 
that the mildest cases often need only atropine and rest. 

Traumatic iritis, in a very early, stage is best i 
by continuous cold applied by means of pieces of lint wetted 
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ARY REGIOK. 



H[ This chapter is intended to iaulude cases iu which the 

F ciliary body ilaelf, or the correspoudiug [tart of the scle- 

rotic, or the episcleral tissue, ia the sole seat, or at least the 
headquarters of iaflanimatiou. The abundance of vessela 
and nerves iu the ciliary body, aud the importance of its 
nutritive relations to the surrouudiug parts prepare us to 
find that many of the morbid processes of the ciliary region 
show a strong tendency to spread, according to their pre- 
cise position uud depth, to the cornea, iris, or vitreous, and 
by influeucing the nutrition of the lena to cause Becondary 
cataract. Although alike on pathological and clinical 
grounds it is necessary to subdivide the class into groups, 
we may observe that in some of their more obvious and 
important characters all the diseases of this part show a 
general agreement ; thus all of them are protracted and 
liable to relapse, and in all there is a marked tendency to 
patchineas, the morbid process being most intense in certain 
spots of the ciliary zone, or even occurring in quite dis- 
crete patches. It is convenient to make three principal 
clinical groups, the difterences between which are ac- 
counted for to a great extent by the depth of the tissue 
chiefly implicated. The most superficial may be taken firet. 
(1) Episcleritis (more correctly iSefei-o(?',M) is the name 
given to one or more large patches of congestion, with 
some elevation of the conjunctiva from thickening of the 
subjacent tissues, in the ciliary region. The congestion 
generally afiects the coajunctival as well as the deeper 
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vessels, and the yelluwish color of the exudation tones the' 
bright blood-red dowa to a more or less rusty tinge, which 
is esi)ecially Btriking at the centre of the patch, where the 
thickening is greatest. The latter varies in amount, but 
seldom causes more than a low, widely spread mound of 
swelling. 

Episcleritis ia a rather rare disease. It occurs chiefly on 
the exposed parts of the ciliary region, and especially near 
the outer canthus, but the patches may occur at any part 
of the circle; and exceptionally the inflammation is difiused 
over a much wider area than the ciliary zone, extending 
back out of view. The iris is often a little discolored and 
the pupil sluggish, but actual iritis is rare. There is often 
much aching pain. The disease is subacute, reaching its 
acme in not less than two or three weeks, and requiring a 
much longer time before absorption ia complete. Fresh 
patches are apt to spring up while old ones are declining, 
and BO the disease may last for months ; indeed, relaijses 
sooner or later (in fresh spntsj are the rule. It usually 
affects only one eye at a time, but both oft«n sufler sooner 
or later. After the congestion and thickening have dis- 
appeared a patch of the underlying sclerotic, of rather 
smaller size, is generally seen to be dusky as if stained; it 
is doubtful whether such patches represent thinning of the 
sclerotic from atrophy or only staining; it is but seldom 
that they show any tendency to bulge as if thinned. 

In rare cases the exudation is much more abundant, 
and a large hemispherical swelling is formed, which may 
even contain pus ; such cases pass by gradations into con- 
junctival phlyctenule, and are generally seen in chil- 
dren (compare p. 116), 

Episcleritis is seldom seen except in adults, and ia com- 
moner in men than in women. It is commonest on the 
exposed parts of the globe, and inquiry often shows that 
is, either from occupation or temperament, j 
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ticulflrly liable to be affected by exposure to cold or by 
cbangea of temperature; some are decidedly rlieuniatic. 
Similar patclies, but of a brownish, rather transluceat ap- 
pearance, are occasionally caused by tertiary syphilis, 
acquired or inherited (" gummatous ealarolttis"). 

la the treatment, protection by a warm bandage, rest, 
the yellow ointment, the use of repeated bliatcra, and local 
stimulation of the ewelling, are generally the most effica- 
cious. Atropino is very useful in allaying pain. Internal 
remedies seldom seem to esert much iufluence except in 
syphilitic cases. 

Lately systematic kneading of the eye through the closed 
lids (massage), and also scraping away the exudation with 
a sharp spoon, alter turuing back the conjunctiva, have 
been highly spoken of, and are certainly worth trial. 

(2) Sclero-keratitis and scleTO-iritis ("scrofulous scle- 
rotitis," "anterior choroiditis"). A more deeply seated, 
very persistent, or relapsing subacute inflammation, char- 
acterized by congestion of a violet tinge (deep scleral con- 
gestion, p. 27,2), being abruptly limited to the ciliary 
zone, and affecting some parta of the zone more than others 
(tendency to patchiness). Early in the case there is a 
slight degree of bulging of the affected part, due partly to 
thickening ; whilst patches of cloudy opacity, which may 
or may not ulcerate, appear in the cornea close to its mar- 
gin. Ijiter on, iritis generally occurs. Pain and photo- 
phobia are often severe. After a varying interval, always 
weeks, more often months, the symptoms recede. At the 
focus of greatest congestion, or it may be around the entire 
zone, the sclerotic Is left of a dusky color, sometimes inter* 
spersed with little yellowish patches, and permanent hazi- 
ness of the most affected parts of the cornea remains. The 
disease is almost certain to relapse sooner or later; or u 
Buccession of frish inflammatory foci follow each othi 
without any intervals of real recovery, the whole process 
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extending over many months. After each attack 
haze of cornea and fresh iritic adhesions are left. The 
sclerotic, in bad caaes of some years' standing, becflmea 
much stained, and bulges very coosiderably Lcinary or an- 
terior Etaphjloma), and the cornea becomes both opaque 
and altered in curve ; the eye is thcE useless, though but 
seldom liable to further active symptoms. 

Tlie characteristic appearance of an eyu which has been 
moderately affected, ia the dusky color of the sclerotic and 
the irregular patchy opacity of the cornea (Fig, 52), the 
opacities being often continuous with the sclerotic The 
e does not occur in children, nor does it begin late in 
life; most of the patleuts are young or middle-aged adiilbBt 
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and, unlike the former variety, most are women. It is a 
associated with any special diathesis or dyscrasia, but g 
erally goes along with a feeble circulation and liability to 
" catch cold ;" in some cases there is a ddinite family history 
of scrofula or of phthisis. Predisposed persons are more 
likely to Bufler in cold weather, or after change to a colder 
or damper climate, or after any cause of exhaustion, such 



m 



suckling. 
Treatment 
by yellow ointment or calomel ia very useful 
trticularly those which verge towards the phlyctei 
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type. lu the early stages, especially when tlie congestion 
ia very violent and altogether subconjunctival, atropine often 
givea relief, and it is, of course, useful for the iritia. Re- 
peated blistering is aleo to be tried, though not all cases 
are benefited by it. I have not Been much benefit from 
Betou8. Warm, dry applications to the lids are, as a 
rule, better than cold. Mercury, in Btnall and long-con- 
tinued doses, is certainly valuable when the patient is not 
nnfemic and feeble, but it is to be combined with cod-liver 
oil and iron. Protection from cold and bright light by 
"goggles" is a very important measure, both during the 
attacks and in the intervals between them. There is no 
rule as to symmetry ; both eyes often suffer sooner or later, 
but sometimes one escapes whilst the other is attacked re- 
peatedly. Transition forma occur between this disease and 
episcleritis. 

(3) CyclitiB with disease of vitreooa and keratitis punc- 
tata (chronic serous irido-choroiditis), A situiU but im- 
portant series of cases, ia which there is congestion like 
that attending mild iritis, and dulness of sight, but usually 
with no pain or photophobia. Flocculi are found in the 
anterior part of the vitreous, or numerous small dots of 
deposit are seen on the posterior surface of the cornea 
(keratitis punctata, Fig. 47) ; the anterior chamber is often 
too deep, and insidious iritis usually follows. Patches of 
recent choroiditis ara often to be seen at the fundus. 
Persistence and liability to relapse are features as marked 
here as in the otlier members of the cyclitic group. The 
final condition turns very much on the extent of the iritic 
adhesions, for when the synechiffl are numerous and tough, 
and the iris is much altered in structure, secondary glau' 
coma may arise Lp. 13il) or the pupil bo blocked by iritic 
membrane. Wiien seen quite early, such a case will prob- 
ably lie diagnosed as "serous iritis" or as "ciliary con- 
gestion," unless carefully esainined, for the pupil is gen- 
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eraJly free in all parte, or showB, at most, one or t 
hesions when atropine is need; glaucomatous Bymptomg, 
however, Bometimes develop early in the disease, before 
iritic adhesions have formed. In a few cases the punctata 
deposits on the back of the cornea constitute almost the 
only objective change (simple keratitis punctata), but these 
are very rare (p. 131) (compare Chronic Iritia, p. 140). 

The coses occur always in adolescents or young adults, ' 
aud the disease is always suoner or later symmetrical. 
Many mild eases recover perfecLly, and in others a good 
result is finally achieved. lu respect to cause, there is 
strong reason to believe that many of these cases are the 
result of gout in a previous generation, the patient himself I 
never having had the disease (Hutcbinaon), The d 
Beema often to be excited ia predisposed persona by pro- 
longed overwork or anxiety, combined with underfeeding, 
or, what comes to the same thing, defective assimilation ; 
the patients often describe theniselvea as, or are obviously, , 
delicate. On the other hand, in some of the worst casee, 
leading to secondary cataract and ultimately to shrinking 
of the eyes (see Chronic Iritis, p. 140), the jiatient appears 
to be, from first to last, in good health, and free from any 
ascertainable morbid diathesis. 

In the treatment, prolonged use of atropine and rest of ' 
the eyes arc the moat important local measures. In certain 
cases iridectomy is necessary. Small doses of iodide of ] 
potassium and mercury appear to be useful in the earlier 
stages, given with proper precautions, and accompanied by | 
iron, cod-liveroil,andsometimesquiuine or bitters. Change ( 
of climate would probably often be beneficial. In the ' 
worst cases, where the changes are very like those resulting i 
from sympathetic ophthalmitis, no treatment seems to have 
any effect. 

Cases of acute inflammation are occasionally seen io i 
which most of the symptoms resemble those of acute iriti^ J 
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but with tlie iris so little affected that it iij evicleotly not 
the head([uurter3 of the morbid actiou. Tlie tenHion may 
be much reduced, whilst repeated and rapid yariationa, 
both iu sight and objective Bymptnras, occur. The term 
" idiopathic phth'mis biilbi" has been applied to some of 
these. Again, some cases of syphilitic inflammation, which 
are classed as syphilitic "iritis," might more correctly be 
called " cyclitis." In some cases of heredito-ayphilitic kera^ 
titia there is much cyclitic complication (p. 128), and these 
are always difficult to treat. 

Plastic or, more rarely, purulent inflammation of the 
ciliary body, following injury, is the usual starting-point of 
the changes which set up sympathetic inflammation of the 
fellow eye ; and the changea in the sympathising eye gen- 
erally begin also in the ciliary body, quickly spreading 
forwards to the iris, and backwards to the choroid, vitreous, 
and retina. The outset of this traumatic cyelltia (jtanopK- 
thalmitii) is signalized by ciliary congestion, pain, and 
marked tenderness to palpation ; there is often lowered 
tension and iritis. If the lens be transparent, a yellow or 
greenish reflection is, after a few days, often seen from 
behind it, Indicating the presence of pus in the vitreoua 
humor. 



Certain morbid changes in one eye may set up functional 
disturbance and destructive inflammation in its fellow. 
The term sTfrnpaihelio irriltUion is given to the former, and 
tympaihelic ophthalmitis (or oplUhalmia) to the latter. They 
may be combined, but often occur separately, and it is very 
importaot to distinguish between them. 

Although at present the exact nature of the process 
which causeM sympathctiu inflammation is unknown, and 
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though its path has not been fully traced out, it is certun 
(1) that the change starts tram the region most richly sup- 
plied by branehea of tlie ciliary nerves (composed of fibres 
from the fiilh, sympathetic, and third), viz., the ciliary 
body and iris; (2) that ila first effects are generally eeenin 
the same pai't of the st/mpaihieing eye; (3) that the exciting 
^e has nearly alwaj^ been wounded, and in ita anterior 
part ; and that decided plastic infiammatiou of its uveal 
tract is always present ; (4) that inflammatory changes 
have in some cases been found in the ciliary nerves and 
optic nerve of the exciting eye. 

The morbid influence has of late years been generally 
believed to pass along the ciliary nerves, but the earlier 
hypothesis of transmission along the optic nerve has re- 
cently been revived, and further the bloodvessels, lym- 
phatics, and even the blood itself are at tbe present time 
claimed by different authors as probable channels. The 
histology of the subject needs to be gone over again with 
the most modern methods. 

In almost every case sympathetic inflammation is set np 
by a perforating wound, either accidental or operative, in 
the ciliary region of the other eye, i. e., within a zone, 
nearly a quarter of an inch wide, surrounding the cornea. 
The risk attending a wound in this "dangerous zone" is 
increased if it be lacerated, or heal slowly, or if the iris or 
ciliary body be engaged between tbe lips of the sclerotic, 
or if the eye contain a foreign body; under all conditions, 
indeed, which make the occnrrence of plastic or purulent 
cyclitis probable. Sympathetic inflammation may also be 
caused by perforating ulceration of the cornea with ante- 
rior synechia; and by an eye containing a tumor, though 
probably not unless the eye has been operated upon. A 
foreign body lodged in the eye, whether the wound he in 
the ciliary region or not, is always a possible source of 
sympathetic mischief; and a wound entirely corneal, if 
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complicated by a large anterior synechia witli dragging on 
the ciliary body, may also occasion it. 

Symptonu in the exciting eye. — The exciting eye gen- 
erally shows ciliary congestion and photophobia, and often 
suffers neuralgic pain when it is causing sympathetic irri- 
iaiion. Iritis ia always present in an eye which is causing 
eympathetic infinmmailon ; hut the iritis is oAen painleflB 
and without noticeable congestion, and thus may easily he 
overlooked. It is especially important to remember that 
the exciting eye, though its sight is always damaged, need 
not be hliod, and that, under certain circumstances, it may 
in the end be the better eye of the two. 

Symptoms in the sympatMzing eye. a. Sympailietic Irri- 
tafion. — The eye is, in common speech, "weak" or "irrita- 
ble." It is iatolerant of light, and easily flushes and 
waters if exposed to bright light or if much nsed ; the ac- 
coramwlation is weakened or irritable, so that continued 
vision for near objects is painiul or even impossible, and 
the ciliary muscle seeius liable to give way suddenly for a 
short time, the patient complaining that near objects now 
and then suddenly become misty for a while. Temporary 
darkening of sight, indicating suspension of retinal fiinc- 
tion, is said to occur, whilst other cases show a considerable 
and more lasting defect of sight without ophthalmoscopic 
changes, and of obscure causation, Neuralgic pains re- 
ferred, to the eye and side of the head are also common. 
Such attacks may occur again and again in varying sever- 
ity, lasting for days or weeks, and finally ceasing without 
ever passing on to structural change. Sympathetic irrita- 
tion is always, and as a rule promptly, cured by removal 
of the exciting eye; but occasionally the symptoras persist 
for some time afterwards. 

6. Sifinpaihetic Inflammation ( Ophlhalmitis). — The disease 
may arise out of an attack of " irritation," but more com- 
monly sets in without auy such warniug. It may be acute 
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and severe, or ao insidious as to escape the notice of the 
patient until well advanced. It is in all caaea h prolonged 
and a relapsing dieeuee; when once started it is self-main' 
taining, and its course usually extends over many months, 
or even a year or two. In mild cases a good recovery 
eventually takes place, but in a large majority the eye be- 
comes blind. The disease is esseutially an irido-cyclitis or 
irido-choroiditis, the estemal signs being those of iritis with 
rapid formation of tough and extensive synechia. Its 
chief early peculiarities are a great liability to dotted de- 
posits on the back of the cornea (p. 130), a dusky tint of 
ciliary congestion with marked engorgement of the large 
vessels which perforate the sclerotic in the ciliary region 
(aa in glaucoma), and marked thickening and icuddiness 
of the iris, the anterior chamber becoming shallow; we 
must add that there is frequen t!y tenderness on pressure in 
the ciliary region. If the pupil allows of ophthalmoscopic 
examination, we shall find the vitreous clouded by floating 
opacities, and there may be neuro-retinitis. In acute and 
severe cases the congestion is intense, there is severe pain, 
photophobia, and tenderness on pressure, and the iris, be- 
sides being thick, is changed in color to a peculiar buff or 
yellowish-brown, and shows numerous enlarged bloodves- 
sels ("plastic" form). Attacks of intense neuralgia of the 
fifth nerve characterize some cases. In cases of all degrees, 
the tension is often increased, the eye becoming decidedly 
glaucomatous for a lunger or shorter time. The lens oft«n 
suffers, showing many small dotted opacities, and eventu- 
ally becoming opaque. In the worst cases the eye finally 
shrinks, but in many a prolonged glaucomatous stat« is 
established, with slight thinning and bulging of the scle- 
rotic in front, total posterior synechia, and secondary cata- 
ract. Inthe mildest cases (the so-called "serous" formj, the 
disease never goes beyond a chronic iritis with punctata 
keratitis and disease of the vitreous. 
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Bympatbetic ophthalmitis generally begins about two > 
three months after the injury or other cause of mischief in 
the esciting eye; Beldora, if ever, sooner than three weeks, 
i. e., not until time has elapsed for well-marked inflamma- 
tory changes to occur at the seat of injury. On the other 
hand, the disease may set iu at any length of time, even 
many years, after the injury or other disease of the ex- 
citing eye, particularly if the latter contain a ioreign body. 
It occurs at all ages, but children are considered to be more 
liable than adults. Dietinct ludammatory changes are al- 
ways present in the exciting eye, but, aa already stated, 
they may be manifested by very slight subjective symp- 
toms. When carefully observed, these changes are found 
to precede by some days, if not longer, the onset of struct- 
ural disease in the sympathizing eye, the morbid process 
apparently taking some days to travel from one eye to the 
other. 

Treatment. — By far the most important measure refera 
to prevention. When once sympathetic iiillamniiition has 
begun we can do little to modify its course. The clear reo- 
ognition of this fact leads us to advise the excision of 
every eye which ia at the same time useless and liable to 
cause sympathetic mischief, i. e., of all eyes which are blind 
from disease of the anterior segment of the globe; and to 
give this advice most urgently when the blind eye is al- 
ready tender or irritable, or is liable to become bo, when it 
has been lost by wound, and when it is probable that it 
lay contain a foreign body. Any lust eye in which there 
are signs of past iritis, whether it has been injured or not, 
is best removed, especially if shrunken. But much judg- 
ment is needed if the damaged eye, though irritable and 
likely to cause mischief, still retains more or less sight 
Every attention must then be paid to the exact position of 
the wound, the evidence aa to its depth, the condition of 
the lens, the evidence of hemorrhage, and especially to the 
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yellowish haziness behind the lens, which indicates lympbn 
or puB in the vitreous (p. 161). The date of the injury A 
and the condition of the wound, whether healed by immer 1 
diate uuioa, or with scarring, puckering or flattening, are J 
very important points. Irrilalion of the fellow eye may 1 
set in a few days after the injury ; but siuoe iiiflammatioa J 
very seldom begins sooner than two or three weeks, ' 
may, if we see the case early, watch it for a little tim& j 
Complete and prolonged rest in a darkened room ia a very I 
important element in the prevention of sympathetic irrita- i 
tion and inflammation, and should always be insisted aa 1 
when we are trying to save an injured eye (compare p. 142)».l 
In rare cases sympathetic iuflammation seta in after the ra- ■ I 
moval of the exciting eye, even after an interval of severtt'l 
weeks, a contingency which emphasizes the importance of J 
excising at the earliest possible moment. 

When sympaiketie ophfhulmUU has set in we can do o 
paratively little. 

A. The exdting eye, if quite blind or so seriously d 
aged as to he certainly for practical purposes useless, is tO | 
be excised at once, though the evidence of benefit iroax 1 
this course is slender. But it is not to be removed if there J 
is reason to hope for restoration of useful sight in it; a \ 
there be simply a moderate degree of subacute irido-cyolitil 
with or without traumatic cataract, and with sight propcny I 
tionate to the state of the lens, the eye is to ba careMljrl 
treated, since it may very probably in the end be tbt^S 
better of the two (p. 153). 

B. The eympathiting eye. The important measures BMfS 
(1) atropine, used very often as for acute iritis; (2) abeo' 1 
lute rest and exclusion of light by residence in a darktl 
room and with a black bandage over the eyes; (3) m-'% 
peated leeching if the symptoms are severe, or counter*^ 
irritation by blisters or by a setou iu chronic cases. (^;l 
Mercury ia believed by some to be beneficial. Quinine iS 
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sometimes given. (5) No operation is permissible till the 
disease has come to a standstill ; iridectomy, whilst there 
are active symptoms, is followed by closure of the gap 
with fresh lymph. When there is total posterior synechia 
and secondary cataract, removal of the lens and a large 
piece of iris by a special operation will finally be proper 
if the state of the eye in other respects makes it worth 
while. 

The PROGNOSIS is, as will be gathered, very grave ; even 
in the mildest cases, when seen quite early, we must be 
very cautious, for the disease often slowly progresses for 
many months. 

14 



CHAPTER 51. 



Injuries may be divided into those which affect the 
eyeball itself and those limited to the surrounding orbital 
striictures. In each class a broad distinction is to be made 
between contusion and concussion injuries and wounds. 



A. Injuri 



■■ Parts around the Eyeball. 



(1) Contusion and concnasion injnxies. — Ecchymong o{ 
the skin of the eyelids from direct blows (" black eye ") ia 
to be distinguished from extravasation into the orbital cel- 
lular tissue following fracture of the walla of the orbit. 
In ordinary "black eye" the ecchymosis is supei-ficial, and, 
if it affect either the palpebral or ocular conjunctiva, does 
not pass far back. The ecchymosis following orbital fract- 
ure is deep-seated, often entirely beneath, rather than in, 
the skin and conjunctiva, diminishes in density ton-orde 
the front and borders of the lids, and when considerable 
may cause proptosis. The 'wo forms may be combined 
when fracture is caused by direct violence to tlie orbit. 
Cold bathing, or an evaporating lotion will hasten the ab- 
sorption of the blood in ordinary "black eye." 

Fracture of the inner wall of the orbit into the noa^ 
the sinuses opening into it, or the nasal duct, is often 
followed by emphytiema of the orbital celhilar lisiue. This 
can occur only when the mucous membrane ia torn. The 
emphysema comes on quickly from "blowing the nose," 
and is shown by a soft, whitish, doughy swelling of the 
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lids, which crepitates finely under the fiuger ; the glolje is 
more or less protruded, and its movemeiHH limited. The 
emphysema disiipi>car3 in a few days if the lida be kept 
rather firmly bandiiged. These fractures are usually caused 
by blows over the iimer angle of the orbit, but occasionally 
by blows over its outer rim. 

Partial ptosis is au occasioDal result of blows upon the 
upper lid. Ifc ia generally accompanied by paralysis of 
accommodatiua and partial dilatation of the pupil, and it 
seldom lasts more than a few weeks. 

But the most serious, though rare, consequences which 
may follow blows about the orbit, either ijuickly or after 
an interval, are acutfi uud chronic orbital abscess and cel- 
lulitis. Diffused acute infiammation of tlio cellular tissue 
is difiieult todistiuguifih from acute orbital abscess, since 
in both there are the signs of deep infianimatiou, with dis- 
placement of the eye and limitation of its movements, 
chemosia of the conjunctiva, and bi'awny swelling and red- 
ness of the lida. An abscess will soon point townrds some 
part of the eyelids, but even in cellulitia the swelling may- 
be greater at some one part, and a feeling deceptively like 
fluctuation may be present- 
Orbital abseess may be very chronic, and simulate a 
solid tumor until the pus ncars the surface ; even then we 
maynot be able to distinguish it from a cystic tumor, until 
an exploratory incision sets the question at rest (compare 
p. 89). Absciss of the orbit, whether acul« or chronic, is 
very often the result of injury which has given rise to 
periostitis, and a large surface of bone is often laid bare. 

In acute cases au exploratory incision is to be made with 
a narrow straight knife, generally through the skin, or if 
practicable through the conjunctiva, as soon as fluctuation 
is detected. Aa the pus is often curdy, it is best not to 
use a grooved needle. Chronic cases of doubtful nature 
may be watched for a time, It niuy be Jicccssary to go 
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deeply into the orbit either with the knife, prohe, or dre 
ing forceps, before matter is reached. A drainage-tube 
should be inserted if the aba<*»3 be deep. The proptoaia 
does not always disappear when an orbital abeceas ia 
opened, for iu addition to hemorrhage caused by the 
operation there may be much thickening of the tissues. 
Sight may be injured or lost by stretching of, or pressure on, 
the optic nerve, and the cornea may become aniesthetic and 
ulcerate from damage to the ciliary nerve behind the globe. 

(2) Wonnda. — Wounds of the eyelids need no special 
treatment, beyond very careful apposition of sutures, some- 
times with a small harelip pjn, so as to sceure primary and 
accurate union. Lacerated ivounds of t!ie ocular con- 
jtiuctiva need a few fine sutures if extensive, and they sel- 
dom lead to any deformity. 

Occasionally one of the recti tendons is divided or torn 
through, but it can seldom he kept in piaee by sutures, 

Fenetratiiig wounds throagh the lids or conjunctiva, 
which pass deeply into the orbit, may be much more serious 
thou they appear at firat sight, since the wounding body 
TOB-y have caused fracture of the orbit, and damage to the 
brain -membranes, or a piece of the wounding instrument 
may have been broken off and lie imbedded in the roomy 
cavity of the orbit without at first exciting disturbance or 
causing displacement of the eye. Some most extraordi- 
nary cases are on record in which very large fragments of 
iron or other substances have lain in the orbit for a long 
time undetected. The optic nerve is occasionally torn 
across without damage to the globe. Every wound of the 
eyelids or conjunctiva should therefore be carefully ex- 
plored with the probe, and whenever possible the instm- 
mentwbich caused tbewound should be examined. When 
a foreign body is suspected, or known, to be firmly em- 
bedded, and is not removable through the original wound, 
it ia generally better to divide the outer canth 
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long tlie ineisiim iiitu the conjunctiva, than to divide tlie 
lid itself. In other caaea an inciaion through the skin, over 
the margin of the orbit, at the eituation of the foreign 
body, will be preferable. Single shot eorns, imbedded and 
causing no Eymptoms, should not be interfered with unless 
they can be easily reached. 

Wounds of the orbit, by gunshot or other explosions, 
when extensive and causeJ by uumeroua ehota or frag- 
ments of sand, gravel, etc., driven into the tissues, are 
serious, because the eyeball itself is oliien injured ; tetanus 

B. Ikjitries of the Eyeball, 

(1) Contnsioii and concasBion iiguries. — Rupture of the 
eyeball is commonly the result of severe direct blows. The 
rent is nearly always in the sclerotic, either a little behind, 
or close to the corneal margin, with which it is concentric; 
the cornea itself is but seldom rent by a blow. The rupt- 
ure is usually large, involves all the tunics, and is followed 
by hemorrhage between the retina and choroid, and into 
the vitreous and anterior chambers, and often by escape 
of the lens and of some of tbe vitreous ; sight is usually 
reduced to perception of light or of large objects. The 
conjunctiva, however, often escapes uutorn, and in such a 
ease if the lens pass through the rent in the sclerotic, it 
will be held down by the conjunctiva, and form a promi- 
nent, rounded, translucent swelling over the rupture. The 
diagnosis of rupture is generally easy, even if the rent bo 
more or less concealed. Shrinkingof the eyeball is a com- 
mon result, but occasionally soma vision is restored. Im- 
mediate excision is often best, but when there is room for 
hope, we should always wait until the absorption of the 
bloofl in the anterior chamber allows the deeper parts to 
bo seen. The treatment will be the same as for wounds of 
the eye (ji. 170). 
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It may here be luentidued that copious hemorrhage, ac- ] 
compaiiied by severe paiu, aometimes occurs between the ] 
choroid and sclerotic as the result of sudden diminution 
1 operation, such as extraction of J 
]r by a glancing wound of the cor- J 
i occure are for the most part al- 1 
ri glaucomatous. 
Blows often cause interna! damage without rupture of the | 
liard eonfeof the eye. The iris may be torn from ita ciliary [ 
attachment (eoredialygis), bo that two pupils are formed ] 
(Fig. 53J or the lens be loosened or difiplaced (p. 187J i 
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of tension, either by ar 
cataract or iridectomy, < 
nea. Eyes in which this 
ready unsound, and often 
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by partial rupture of ita suspensory ligament, so that the { 
iris having lost its support will ehake about with every 
movement (tremuloits iris). Such lesions are likely to bo J 
attended with bleeding into the anterior chamber and I 
into the vitreous, and the real condition may thus be ob- ( 
scured for a time. The Icna oft:cn becomes opaque aAer- | 
wards. Detachment of the retina is often found after ' 
severe blows, which have caused hemorrhage into the vi- 
treous. Blows on the front of the eye may cause niptiire 
of Uw choroid, or hemorrhage from choroidal or i-ctinal 
vessels. These changes are found at the central part of 
the fundus, often almost exactly at the yellow spot, thus i 
causing much damage to sight. The rents in the choroid I 
appear after the blood has cleared uj), aa lines or narrow J 



IKJUBIES. 



1681 



bands of atrophy bordered ty pigraeut, and often slightly 
curved towariia the disk (,Fig. tiOj. Hemorrhages from tl 
choroidal vessels without rupture of the clioroid, usually 
leave soma pigment behind aiUsr absorption. Paralysis of 
the irk and cUUiry vtwcle, with partial and often irregular 
dilatation of the pupil, is sometimes the sole result of a 
blow on tbo eye. The defect of sight can bo remeiiied by a 
convexleoa. When uncomplicated these By mptoias areael- 
dom permanent. (See also Traumatic Iritis, pp. 140, 141.) 
Great defect of sight following a. blow, and neither reme- 
died by glasses nor accounted for by blood in the anterior 
chamber, will generally mean copious hemorrhage into the 
vitreous, with or without the other changes just mentioned 
in the retina and choroid. The red blood may eumetimes 
be seen by focai light, but often its presence can only be 
inferred from the opaque state of the vitreous. Probably 
in most of these cases the blood cornea from the large veins 
of the ciliary body, but sometimea from the choroid or 
vessels of the retina. There may be no external ecchymo- 
818. The tension of the globe is to be noted ; it is not often 
increased unless inflammation has set in or the eye waa pre- 
viously glaucomatous, and in some cases it is below par, 
The prognosis should be very guarded whenever there Is 
reason to think, from the opaque state of the vitreous, that 
much bleeding has taken place, or when the iris is tremu- 
lous or partly detached, or if any rupture of the choroid 
can bo made out. Blood in the anterior chamber is gen- 
erally absorbed within a few days, but in the vitreous ab- 
sorption is more tardy and less complete, permanent opaci- 
ties often being left. The use of atropine, the frequent 
application of iced water, or of an evaporating lotion, to 
the lids, and occasional leeching if there are inflammatory 
symptoms, will do all that is possible in the early periods. 
If the lens be loosened it is likelyin time to become opaque, 
And it may at any time act as an irritating foreign Irady, 
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ami Bi)t up a glaucomatous inflammadon, or cause eyn 
tlietie Bymptoma iu the other eye (p. 187j. Now and tlien 
optic neuritis occurs in the iujured eye as the imuediate ' 
effect of the blow. Hemorrhage behind the elioroid is be- , 
lieved to account for certain well-known cases in whichj j 
aAer a blow, there is defect of Eight without visible change,. ] 
or with localized and temporary haze of retina ("cOTnDioJw ' 
retiuce"). Temporary myopia or astigmatism may alao fi 
low a blow OQ the eye; aueli changes of refraction depend ^ 
on altered curvature of the lens, and are sometimes entirely > 
removed by paralyzing the ciliary muscle with atropine. 

(2) Wojmda. — a. Surface scratches (ahrasioni) of tihfl \ 
cornea cause much pain, watering, and photophobia witli i 
ciliary congcstiau. They are frequently due to a scratch 
by the finger-nail of a baby in nursing. The abraded fli 
face is often very small and shows no opacity ; it is detected. | 
by watching the reflection of a window from the cornea (p. 
30), whilst the patient slowly moves his eye. Now and then 
Ihe irritability persists, or recurs after an interval. 

Minute fragmenla of metal or stone flying from tools, | 
etc., often partly imbed themselves in the cornea (^foreign I 
body on ihe cor/tea), and give rise to varying degrees of irri- 
tability and pain. If not removed, such a fragment is eoon | 
surrounded by a hazy zone of infiltration. Foreign bodies \ 
are easily seen unless either very small or covered up by I 
mucus or epitheliuiii. In a doubtful case, examination by J 
fiical light (p. 60) will show the dark speck, even when i%. I 
is invisible by daylight. 

The pupil is often smaller than its fellow, and the col<» | 
of the iris altered, in cases of abrasion and of foreign body , 
-on the cornea, indicating congestion of the iris (p, 40). 
Actual iritis sometimes occurs, but not unless the corneal \ 
wound becomes inflamed and infiltrated. 

Tbeatment.^ — (For removal of foreign bodies, see Opera- [ 
tious.) Aiter surlace injoiies use a drop of caatur oil tft J 
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lubricate the cornea, and apply a pad of wadding and a 
single length uf bandago tied behind the head. Atrupiue 
ia required if there is much irritation or threateneii iritis. 
If iritis with hypopyoii arise, the caae will become one of 
hypopyon uker (pp. 117 and 122). 

Foreign bodies often adhere to the inner surface of the 
upper lid, and the lid inust therefore be everted, and exam- 
ined whenever a patient witli a corneal abrasion states that 
he has "something in his eye." 

Largo bodies sometimes paes far back into the upper or 
lower conjunctival sulcus ajid lie hidden for weelia or 
months, causing only local inflammation and some thicken- 
ing of the conjunctiva. Search must be made, if needful, 
with a wire loop or proije whenever the suspicion arises 
(compare p. 160). 

B. J}iirns, acatds, and injuries by oaiMties, efc— The con- 
junctiva and cornea are often damaged Ly splashes of 
molten lead, or by strong alkalies or acids, of which lime, 
either quick or freshly slaked, ia one of the commonest. 
The eyeball is not often scalded, the lids closing quickly 
enough to prevent entrance of the steam or hot water. In 
none of tliesa cases is the full effect apparent for some days, 
and a cautious opinion should, therefore, always be given 
when the case is seen very early. 

The effects of such accidents are manifested by (1) in- 
flammation, with or without ulceration, of the cornea; (^2) 
scarring and shortening of the conjunctiva, and in bad 
cases, adhesion of its palpebral and ocular surfaces — 
symblepharon; (3) suppurative keratitis and hypopyon in 
severe cases. 

Tho most superficial burns whiten and dry the surface, 
and in a few houra the epithelium is shed. This is shown 
on the cornea by a sharply outlined, slightly depressed 
area, the fiotir of which is clear if the damage be quite 
superficial and receut, hut more or leas opalescent, or even 
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yellowiaii, if the case l>e a few days old and the bum be 
deep enough to have ciiuged destructiou or iDflammation 
of the true corneal tissue. Wheu there is much opacity it 
docB not coDiplet^Iy clear, and considerable flattening of 
the cornea and neighboring sclerotic often occurs at the 
seat of deep and extensive bums. The conjunctival whiten- , 
ingis followed by mere desquamation and vascular reaction, 
or by ulceration and scarring, according to the depth of 
the damage. 

Trratment. — In recent cases, seen before reaction has 
begun, a drop of castor oil once or twice a day, a few 
leeches to the temple, and the use of a cold evaporating 
lotion, or of iced water, will sometimes prevent inflamma- 
tion. If seen immediately after the accident, the conjunc- 
tival sac is to be carefully searched for fragments of. 
whatever solid has caused the mischief, or washed with h 
very weak acid or alkaline solution if a caustic of the 
opposite character have done the damage. If inflammatoiy 
reaction is already present when the case comes to noticfv 
treatment by compress, atropine, and hot fomentations, aS' 
recommended for hypopyon ulcers (p. 122), is mostsuitable. 
There is often much pain and chemosis. Buttons of gran- 
ulation forming on the floor of a healing burn of conjiictivil 
should be snipped ofi! 

C. Pendraiing wound* and gumkot injuries. — ^When a , 
patient says tiiat his eye is wounded, the first point is to- | 
examine the seat, extent, and character of the wound, 
ascertain the interval siuce the injurj', and test the sight 
of the eye ; tlie next step is to make out all we can about ' 
the wounding body, and especially whether or not ^Oy. 
fragment has been left within the eyeball. 

Very large foreign bodies, such as pieces of glass, eome- J 
limes lie for a long time in the eye without causing mudh i 
trouble, the large wound having given exit to the content^ ^ 
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of the giobe and been followed by rapid shrinking without 
inflammation. 

Tkeatment. — Penetrating wounds are least serious when 
they implicate the cornea aloue, or the sclerotic alone 
behind the ciliary region, i. e., when situated at least one- 
■fourth of an inch behind the comen. Penetrating wounds 
of tbe cornea, without injury to the iria or lens, and with- 
out any prolapse of iris, are rai-e ; they generally do very 
well, and if the case be not seen until one or two days after 
the injury, the wound will often havebealed firmly enough 
to retain the aqueous, and it may be difficult to decide 
whether the whole thickness of the cornea has been pene- 
trated or not. Wounds of the sclerotic seldom unite with- 
out the interposition of a layer of lymph; if seen early 
they should, when clean and uncomplicated by evidence of 
internal injury, be treated by the insertion of one or two 
fine sutures, followed by the use of ice (p. 143), 

But penetrating wounds usually are very aerioua to the 
injured eye; the iris is frequently lacerated and included 
in the track of the wound; the lens is punctured and 
becomes swollen and opaque from absorption of the aqueous 
tumor (traumatic cataract, p. ISO), and liable in its swollen 
Btat« to press on the ciliary processes and cause grave 
symptoms ; extensive bleeding perhaps takes place into the 
vitreous ; a few days later, plastic or purulent cyclitis may 
destroy the eye. The fellow eye is, of course, often in 
danger of sympathetic inflammation (p. 151), Every cai^e 
haa therefore to be judged from two points of view, the 
damage to the injured eye and the risk to the sound one; 
and the question of whether to sacrifice or attempt to save 
the former is sometimes very difficult to decide. 

(I.) In the two following cases the eye sboiiM be excised 
at once. (1) If the wound, lying wholly or partly in the 
"dangerous region" (p. 152), be so large and so compli- 
cated with injury to deeper parts that no hope of useful 
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sight remaiiiH. (2) If, even though thu wound be Biuall,! 
lie in the dungeroua region, and have already set up iri^ 
cycIitiB Cp. 151). 

(II.) There is a large clasa of cases in which the wuum 
though in the ciliary region, or involving the leua and iris 
through the cornea, is not of itself fatal to eight, and has 
not as yet ]ed to inflanimution or to skrinking of the eye. 

The first question then is whether the eye contains a 
foreign body, and if au -whether or not it is etecl or iron, 
and therefore possibly removable by a magnet ; the second 
question is whether the lens is wounded. A foreign body, 
if lying on or inibeddeil in the iris, the lena being intact, 
should be removed, usually with the portion of iria to which 
it is attached ; if loose in the anterior chamber, it may be 
difficult to remove. If it can he seen in the lens, and the 
condition of the eye he otherwise favorable, a scoop ex- 
traction may be done in the hope of removing the fragment 
with the Jens ; or the leua may be allowed, or by a needle 
operation (p. 182) iudiiced, to undergo partiiil absorption, 
BO that in shrinking it may enclose the foreign body more 
firmly, and bring this away, when itself subsequently ex- 
tracted. If it is certain that the foreign body has passed 
into the vitreous, whether through the lens or not, and 
whether by gunshot or not, it is seldom possible to save the 
eye; the body can of course seldom be seen, but a track of 
opacity through the lens with extensive hemorrhage into 
the vitreous, or even the latter alone, with eonclusiva history 
that the wound was made by a fragment or a shot, and not 
by an instrument or large body, is generally enough to 
settle the point in favor of excision. These rulesuow need 
modification when the foreign body is of iron or steel, since 
it is possible in some cases, by means of n strong electro- 
magnet, to remove such fragments, even when lying in the 
vitreous. This may ho done either through the wound of 
^trance, more or less enlarged, or through a & 
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made where the bo<iy is c een or believed to lie. The method 
ia at present new, aad maay forms of magnet hav6 been 
used, the most successful, however, usually being those ill 
which a small spatula instrument, powerfully magnetized 
by being attached to the core of an electro-magnetic coil, 
is introduced into the eye in search of the body. The 
spatula in an instrument which I have used will, when the 
circuit is complete, lift between six and eight ounces. 
Though a, considerable number of eyes have now been saved 
with more or less useful sight, by the use of the magnet, it 
must be remembered that the extraction of the foreign body 
does not insure the safety of the eye ; that it may inflame 
or shrink, and remain as poteot a source of sympathetic 
disease aa before, especially so if iritis or threatened pan- 
ophthalmitis were present at the time of operation.' 

(III.) There remain cases of less severe character, and 
in which no foreign bodyrernalus in the eye; (1) the wound 
is in the dangerous region and complicated with traumatic 
cataract; (2) in the dangerous region without traumatic 
cataract; (3) there is traumatic cataract, but the wound is 
corneal, and, therefore, out of the dangerous zone. In the 
first, and still more in the second of these, there will often 
be much difficulty in deciding what to do, it being presumed 
that the wounded eyesbowsno iritis or other signs of severe 
inflammation. Some of the moat difficult oaaea are those 
in group (2) of wounds by sharp instruments close to the 
corneal border, with considerable adhesion of the iris, or 
in which there is evidence that the track lies between the 
lens and the ciliary processes, the k-ns not being wounded, 
and useful sight remaining. If the patient be seen within 
two or three weeks of the injury, and the sound eye shows 

' Itr. McHurdy, who was one of tbe Srst to bring the subject 
forward, bos Just given n detailed, aucount uf some of the best 
fonni of electro-magnet in vol. i. of tbe Transaotioaa uf the Oph- 
Ihfilmologicft! Society (1881). 
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no irritation, wc may salely watch the caae for a few dayi 
If decided sympathetic irritation (see }>. 153) be present, 
and do not yield after a few days' treatment, excision is 
advisable, even though the lena of the wounded eye be un- 
injured, I think that if we made a rule of excising every 
eye with wound in the ciliary region and traumatic cata- 
ract (group I), whether or not it were causing Bynipathetic 
aymptoma or were itself especially irritable, we suould not 
be far wrong, for the prospect of regaining useful vision iu 
the eye under such circumstances ih often slight. In the 
thinl group, excision is justifiable only in the rare cases 
where severe iritis and threatened paniiphthalniitis come 
on. The patient in ail open cases must be warned, and 
must be seen every few days for many weeks. 

When sympathetic ophthalmitis (p. 153) has set in before 
the patient aaka advice, the rule as to excision of the ex- 
citing eye is different (p. 157). 

The treatment of wounded eyes which are not excised is 
the same as for traumatic iritis and cataract, viz., atropine, 
rest, and local depletion (see pp. 141 and 180). If seen 
before inflammation (iritis) has begun, ice is to be used 
(p. 143). When the iris has prolapsed into the wound the 
protrusion should usually be cut off, and the cut ends, if 
possible, returned into the anterior chamber (see Iridec- 
tomy); if seen a few hours after the wound, the prolapse- 
can sometimes be returned, or will retract under the use of 

It is sometimes important to determine whether an ex- 
cised eye contains a foreign body. If nothing can be found 
in the blood or lymph, etc., by feeling with a probe, it is 
best to crush the soft parts, little by little, between finger 
and thumb, when the smallest particle will be felt. If a 
shot has entered and left the eye, the counter-opening 
may, if recent, be fouud from the inside, although i 
■egularity be noticeable outside the eyeball. 



A 



CATARACT. 



cnATTER XU. 



CATARAOT. 

Cataract means opacity of the crystalline lens, and la 
due to changes in the atructure aud composition of the lens- 
fibres. The capsule is often thickened, but otherwise not 
materially altered. These changes seldom occur through- 
out the whole lens at once, but begiu first in a certain re- 
gion, e. g., the centre (nucleu,s) or the superficial layers 
{cortex), whilst in some of the forms of partial cataract the 
disease remains permanently confined to some well-circum- 
scribed part. 

Senile changes in the lens. — With advancing age the lens, 
which is from birth firmest at the centre, becomes harder 
and flatter, and acquires a yellow color; its refractive 
power changes, its surfiice reflects more light, and its sub- 
stance becomes somewhat fluorescent. The result of all 
these changes is that at an advanced age the lens is more 
easily visible than in early life, the pupil becoming grayish 
instead of quite black. This grayness of the pupil may 
easily be mistaken for cataract, but ophthalmoscopic ex- 
amination shows that the lens is quite transparent, and the 
fun dus Been without any blurrin g. 

The consistence of a cataract dejwnds more on the pa- 
tient's age than on the position or character of the opacity. 
Be low about thirty-five all cataraclfl are "mfj ." and the 
wide physical ditTcrences between cataracts depend less on 
variations in the cause, thpn on the degree of natural bard- 
aeSB the lens ^losseeses ifhcn the opacity sete in. 
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(1) Nuclear cataract.— The opacity begins in, a nd ra- i 
main 8 more ilt^nwe at , tlie nucleus of tbe lens, thinning off 
gradually in all directions towards the cortex (.Pig. 56) ; 
the nucleus is not really opiniue, but densely hazy like i 
thick fog. The patients are generally old people, in whoi 
the nucleus is naturally very firm and yellow; henc 
nuclear cataract is also us ually senile and har d, to v/bich j 
we may add that it is often amber-colored or light brownish, j 
like "peasoup" fog. 
. (2) Cortical cataract. — The change begins in the super- 
ficial parts, and generally in the form of sharply defined 
lines or streaks, or triangular patcbes, which point towards 
the axis of the lens, and whose shape is depeiident on the 
arrangement of the lena iibrcs C^'g- ^^)- They usually. 
begin at the edge {fiipijiior) of the lens where they are 
hidden by the iris, but when large enough they encroach 
on the pupil as whitish streaks or triangular patcbes. I 
Tbey afR'C-t both the anterior and pisterior layers of the 
lens, and the intervening parts may be quite clear. £tioner 
or later the nucleus also becomes hazy (missijaitoract), 
and tbe whole lens eventually gets opaque. 

Some cases of the large class known ns " senile " or "hard" ' 
cataract are nuclear from beginning to end, i. c, formed by , 
gradual extension of diffused opacity from tbe centre to the i 
surface ; more commonly they are of the mixed variety. 

A few cataracts beginning at the nucleus, ami many be- 
ginning at the cortex, are not senile in the Bcnse of accom- 
panying old age, and are, therefore, not hard. Borne such 
^,r lare caused by diabfitEe. but in many it is impossible to say, 
'"[{except by a general reference to bad health or premature 
isenility, why the lens should have become diseased. Many 
sucb arc known as ".soft" cataracts when complete. They 
generally form quicUy in a few months. A few are c 
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genital. Whether nuclear or cortical, they are whiter and 
more uniform look ing than the slower cataracts of old age, 
' aud the cortex often has a elieen like satin, or looks flaky, 
like spermaceti. 

In some corticnl cataracts we find ouly a great uumber 
of very small dois or short streaks (dotte d cortical catara ct^ 
Occasionally a single large wedge-shaped opacity will form 
at eonie part of the cortex and remain stationary and soli- 
tary for many years. Sometimes in suspected cataract, 
though no opaque strim are visible by focal illuoiinatioii, 
o ne or more diirk streaks are seen with the mirror which i 
alter as it ia differently iuclined, and have much the same! 
optical effect aa cracks in giass. These "flaws" should) , 
always be looked on as the beginning of cataract. 
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Three forms need special uotice. 

(1) Lamellar (zonular) cataract is a peculiar and well- 
marked ibrm in which the euperficial lamina; and the nu- 
cleus of the lens are clear, a layer or shell of opacity being 
present between them (Fig. 59). It is uncertain whether 
the opacity is present at birth or tbrmeil a few months later; 
it certainly never forma in after-life. The great majority 
of its subjects suffer from i nfantile couvulsion s. The size 
of the opaque lamella or shell, and, therefore, its depth 
from the suriace of the lens, is subject to much vitriatiun, 
and it may be much smaller than is shown in the figure. 
The opacity is often stationary for years, perhaps for life; 
and though it is generally believed that the cataract, if 
allowed to take its course, eventually becomes general, 
cases in which Urn can be proved are rare. 

(2) Pyramidal cataract. — A small, sharply defined spot 
of cliaiky-white opacity is present in the middle af the 
pupil ( at the anterior pole of the Jens '), looking as if it lay 
upon the capsule. When viewerl sideways, It seems to be 
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PyrlLmidal cataract seen fruin the Truiit aod in Rectian. 

It consists of tlie degenerated products of a localized in- 
flammation just beneath the lens-capsule, wiuh the addition 
of orgauized lymph derived from the iris ami deposited on 
the front of the capsule, the capsule itself being puckered 
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and folded (Fig, 55), It is always stationary and never 
becomes general. 

Pyramidal cataract is the result of central perforating 
ulc eration of tlie cornea in early life , and of this ophthal - 
mia neonatorum is nearly always the cause. It is gener- 
ally asBociated with central opacity of the com«i. The 
contact between the exposed part of the lena-capsule and 
the inflamed cornea, whicb occurs when the aqueous haa 
escaped through the liole in the ulcer, appears to set up the 
localized subcapsular inflammation. It la probable that 
the same change muy occur in ophthalmia of infants with- 
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out perforation of the comen, and iritis in very corly life 
may also cause eimilar opacities. 

The term anterior polar cataract is applied both to the 
pyramidal form and to some less common varieties which 
begin ia the same part of the lens. 

(3) Cataract, which afterwards becomes genei'al, may 
begin aa a thin layer at the middle of the hinder surface 
of the lens (posle rim- polar catara ct) (Fig. 58). There are 
many varieties, but in general the pole itself shows the 
most change, tiie opacity radiating outwards from it in 
more or less regular spokes. The color appears grayish, 
yellowish, or even brown, because seen through the whole 
thickness of the lens, frkimetimes the opacity is situated 
really just behind the capsule, i. e., in the hyaloij mem- 
brane or front of the vitreous; but this cannot be proved 
during life. Cataract beginning at the posterioi 
often a sign of''dise ase of the vitreous depending on cho- ■ 
roidal disease; it is common iri'the Int.pr sifl-gfj ) of re liinilijs 
pig mento sa and' Bevere_choniidilia,'^d in high deg rees of 
myopia with dise ase of the vitr eous. The prognosis, there- 
fore, should always be guarded in a case of cataract where 
the principal part of the opacity is in this position. 

When a cataract forma without known connection with 
other disease of the eye it ia said to be "primary." The 
term' teconda ry eat araet is used when it is the consequence 
ofeome locul disease, Buchaasevere'iridocycl(tis',"glaucoma, 
'^detach ment of the ret ina, or the' grow th of a tu mor in the 
eye. Tlie pyramidal cataract is strictly a secondary form, 
though not usually called so. Primary cataract is almost 
always aymmetrical, though seldom synchronous in the two 
eyes; whilst secondary cataract, of course, may or may not 
be By m metrical. 

The subjective eymptonis of cataract depend almost 
solely on the obstruction and distortion of the entering 
light by the opacities. Objectively cataract is fihown ii 
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advanced cases by the white or gray couilition of the pupil 
at the pliiue of the iris ; in earlier stages by whitish opacity 
ill the leus when examined by focal illumination (p. 60} 
and by corregponding dark portionB (lincH, epota, or patcliea) 
in the red pupil when examined liy the ophthalmoscope 
mirror. 

Both subjective and objective eymptoms differ with the 
position and quantity of the opacity. When the whole 
leus is opaque, the pupil is uniformly whitish; the opacity 
lies ulaiost ua a, level with tlie iris, no space intervening, 
and consequently, on examining by focal light, we find 
that the iris casta no shadow on the opacity; the brightest 
light from the mirror will nut penetrate the lens in quan- 
tity enough to illuminate the choroid, and hence no red 
reflex will be obbiined. Buuh a cataract is said to be mar 
ture or "ripe," and the affected eye will be in ordinary 
speech "blind." If both are equally affected, the patient 
will be unable to see any objects; hut he will distinguish 
quite easily between light and shade when the eye is alter- 
nately covered and uncovered in ordinary daylight (good 
perceptionof light, J). /.), and will tell correctly the position 
of a candle dame. 



IHagnam of ImvuUuTe and Partial CataraeU. 

The patient complains of gradual failure of sight, and 
we find the aeuteness of vision (p. 43) impaired raore or 
less (probably more in one eye than in the other). In the 
earliest stages of senile cataract some degree of myopia 
may be developeil (Chap. XX.), or owing to irregular 
refraction by the lens, the patient may see two or more 
images close together of any object with each eye {polyopia 
uniocularh). If he can still read moderate type, the glasses 
appropriate for his age and refraction, though giving some 
help, do not remove the defect, whilst for distant objects 
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vision is worse in propiirtiou than for the near tyjics. If, 
as ia usual, he be presbyopic, he nill be likely to choose 
over-etroug spectacles, aud to place objects too close to his 
eyes, so as to obtaia larger retinal images, and thus com- 
pensate for want of clearnesa (p. 26). In nuclear cataract, 
as the axial raya of light are moat obstructed, sight ia often 
better when the pupil is rather large, and eiieh patients tell 
us that they see better in a dull light or with their back to 
the window, or when shading the eyes with the hand. In 
the cortical and more diffused forma this symptom is less 
marked. 

On examining by focal light (after dilating the pupil 
with atropine") an immatuTe nuclear cataract appears as a 
yellowish, rather deeply seated haze, upon which a shadow 
is cast by the iris on the side from which the light conies 
(3, Fig. 56), On now using the mirror, this same opacity 
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appears as a dull blur in the area of the red pupil, darkest 
at the centre, and gradually thinning off on all sides, so 
that, at the margin of the pupil, the full red choroidal 
reflex may still be present; the fundus is seen as through 
a fug, wjiich is thickest iu the axis of vision, so that by 
looking through the more lateral parte the details are bet- 
ter seen {2, Fig, 56"). If the opacity is very dense and 
large, only a faint dull redness ia visible quite at the border 
of the pupil. 
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Cortical opacities, if small and confined to the equator 
(or edge) of the lens, do not iutfirfere irith eight; they are 
easily detected with a dilated pupil by throwing light very 
obliquely behind the iris. When large and encroaching 
on the pupil they are visible in ordinary daylight. They 
occur in the form of dote, streaksj or bars; seen by focal 
light they are white or grayish, and more or iesa sharply 
defined, according as they are in the anterior or poBtcrior 
layers (3, Fig, 67). With the mirror they appear black 



Cortical ontaraot. Roferonooil m in preooiling figura. 

or grayish, and of rather smaller si/.e (2, Fig. 57), and if 
the intervening substance is clear, tjie details of the fundus 
can be Been sharply between the bars of opacity. 

Posterior polar opacities are seldom visible without eare- 
ftil focal illumination, when we find a patchy or stellate 
figure very deeply seated in the axis of the lena (3, Fig. 
5S) ; if large, it looks concave like the bottom of a shallow 
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cup. With the mirror it is seen as a dark star f 2, Fig. 58), 
r network, or irregular patch, or smaller than when seen 
by focal light. 

The diagn(«ia of lamellar cataract is easy if its nature be 
understood, but by beginners it is often diagnosed as "axtr 
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clear." The patienta are generally children or young 
adults; they complain uf "near sight" rather than of 
"catarac-t;" for the opacity is not usually very dense, and 
whether the refractiim of their eyes be really myopic or 
not, they (like other cataractoue patients") compensate for 
dull retinal images by holding the object nearer, and bo" 
increasing the size of the images. The acuteness of vision 
is always defective, and cannot be fully remedied by any 
glasses. They often see rather better with the eyes shaded 
(pupils dilated), or after the use of atropine aided by con- 
vex glaaaes to eubstitnte the accommodation. The pupil 
presents a deeply seated slight grayness (4, Fig. 59), and 
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when dilated with atropine the outline of the shell oi 
opacity is exposed within it. It is sharply defined and 
circular, and by focal light is whitish, interspersed in many 
cases with white specks, which at its equator appear as 
little projections (3, Fig. .59). By this examination we 
easily make out that the opacity consists of two distinct 
layers, that there is a layer uf clear lens substance (cortex) 
in front of the anterior layer, and that the margin (equator) 
of the lens is clear. By the mirror the opacity appears aa 
a disk of nearly uniform grayish or dark color, sometimes 
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with projections, or darker dots, and surrounded by a 
of bright red reflection from the fundua corresponding t 
the clear margin of the lens (2, Fig. 59). The opaci^ 
often appears rather more dense just at its boundary, i 
sort of ring being formed there. In some cases quite largel 
spicules or patches project from the margin of the opacity.! 
Not only does the size of the opaque lamella, and, there- J 
fore, its depth from the surface of the lens, difier greatly iaJ 
different cases, but ita thickness or degree of opacity varie^^ 
also. The disease is nearly always exactly symmetrical ^f 
the two eyes. Occasionally there are two sheila of opacity 
one within the other, separated by a certain amount o 
clear lens substance. 

The lens may be cataractous at birth (i 
This form, of which there are several varieties, i 
always symmetrical, and generally always involves I 
whole lens. Often the development of the eyeball is de^ 
fective, and though there are no synechiae, the iris c 
acta badly to atropine. 

Tranmatic cataract. — Severe blows on the eye i 
followed by opacity of the lens, the suspensory 1 
being generally torn in some part of its circle (co 
cataract), but I am not aware that cataract ever 
injury to the head without direct injury to the eye. 

Traumatic cataract proper ia the result of wound o: 
lens-capsule; the aqueous passing through the aperture )| 
imbibed by the lens-fibres, which swell up, become opaqu^ i 
and finally disintegrate and are absorbed. The opacity.'J 
may begin within a few hours of the wound; it pro-^l 
gresses quickly in proportion as the wound is large, and' I 
the patient young. The older the patient the more BeverQ.I 
are the symptoms likely to be, and the worse the prognoBifc> I 
A free wound of the capsule followed by rapid swelling; I 
and opacity of the whole lens, in an adult past tnlddlaj 
life, may give rise to severe glaucomatous symptoms a 
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iritis. lu from three to six months the wounded lens will 
generally be abaorbed, aud uothiiig but some chalky-look- 
ing detritus remain in connection with the capsule. A 
very fine puncture of the lens is oceasioually followed by 
nothing more than a tmiall patch or narrow tract of opacity, 
or by very slowly advancing general haze. 

The objects of treatment are to preyent iritis and poste- 
tior synechiffi by atropine, and by ice and leeching if there 
be aevere inflammatory aymptoms. We endeavor to wait 
for the natural absorption of tlie cataract, being prepared 
to extract the lens by linear operation or auction, at any 
time, should glaucoma, iritis, or severe irritation arise. 

pROOSOSLS. '(. Q>ur»e.— Catanicta advance with varying 
rapidity in different cases. As a rough rule the progress 
of a general cataract is rapid in proportion to the youth 
of the patient. Cataracts in old people commonly take 
from one to three years in reaching maturity — sonietimes 
much longer. If the lens be allowed to remain long 
after it is opaque, further degenerative changes generally 
occur. It may become harder and smaller, calcareous and 
fetty granules being formed in it ; the cortex may liquefy 
whilst the nucleus remains hard Qforgagnian cataract). 
A sofl cataract may undergo partial absorption and shrink 
to a thin, hard, brittle disk. Soft cataract in young adults, 
whether from diabetes or not, is generally complete in a 
few months. 

b. iSi'jf/i^.— The prognosis irjier operation is good when 
there is no other disease of the eye, and when the patient 
(although advanced in years) is in fair general health. It 
is not BO giiod iu diabetes, nor when the patient is in ob- 
viously bad health, the eyes being then lesa tolerant of 
operation. In lamellar, and eajiecially in congenital cases, 
it must be guarded, for the eyes are often defective in other 
respects, and sometimes very intolerant of operation ; the 
intellect, too, is sometimes defective, rendering the patient 
16 
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leas able to make proper use of his eyes. lu traumatic 
cataract of course everything- dejiemls on the details of the 
injury (see \'. 166, etc.), but in general the younger the 
patient the better the prospect of a quiet and uncompli- 
cated absorption of the lens. 

In every case of immature cataract, the vitreous and 
fundus should be carefully esamineil by the opbthalmo- 
acope, and the refraction ascertaiueil. The presence of 
high myopia is unfavorable, and the Bame is true of opaci- 
ties in the vitreous, indicating, as they usually do, that it 
ia fluid. Any disease of the choroid or retina will* of 
course, act injuriouiily in proportion to its position and de- 
gree. In every case, whether complete or not, the size 
and mobility of the pupils to light and atropine and the 
tension of the eye are to be carefully noted. 

Teeatmknt.— In the early stages of senile and nuclear 
cataract sight is improved by keeping the pupil moderately 
dilated with a weak atropine solution (half a grain to the 
ounce), used about three times a week (I'limpare p. 176). 
Dark glasses, by allowing some dilatation of the pupil, 
sometimes give relief. Steuopaic glasses are sonietimea 
useful, With these exceptions, nothing except operative 
treatment is of any use. The management of lamellar 
cataract requires separate deseriptlou. 

Operations for the removal of cataract are of three 
kinds: (1) Exiradion of the lens entire through a large 
wound in the cornea, or at the selero-corueal junction, the ■ 
lena-capsule remaining behind. By a few operators tlie ' 
lens is removed entire in its capsule, (2j Oradital ahsarp- \ 
lion of soil cataracts by the action of the aqueous humor, 
admitted through needle puDctures in the capsule, just as 
after accidental trauniatio cataract (needle operations, » 
Iviion, discimoiC). The operation needs repetition two or I 
three times, at intervals of a few weeks, and the whole '. 
process therefore spreads over three or four rooathlt.j 
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(3) For soft cataracts, removal hij a sitetion Byringe or 
curette, introduced iuto the anterior chamber through a 
small wound near the margin of the cornea, the whole lena 
having been rendered semifluid by a free discission opera- 
tion, usually a few days previously. (See Operations.) 

Extraction ia necessary for cataracts after about the age 
of forty, the lena from this age onwards being so firm that 
its absorption after disciseion occupies a much longer time 
than in childhood and youth ; moreover, as the swelling of 
the lens after puncture by the needle ia less easily borne as 
age advances, solution operations become not only slower, 
but attended bymore danger (p. 180). Indeed, extraction 
ia often practised in preference to solution much earlier 
than forty. Suction and solution operations are applicable 
up to about the age of thirty-five. 

The suction operation is difficult, and unless well per- 
formed ia attended by serious risk of severe iritis and 
cyclitia. Its advantage, as compared with needle opera- 
tions, lies in the saving of time, the whole lens being re- 
moved at one sitting. 

So long as senile cataract ia single, or, if double, so long 
as the second eye is still serviceable, removal of the cata- 
ract will seldom be beneficial to the patient; unless his 
health be likely to suffer by waiting tilt the second eye ia 
ready and his prospect of a go(>d result to be thus impaired. 
Lideed, if one eye be still fairly good, the patient will often 
be dissatisfied by finding his operated eye less useful than 
he expected, perhaps even not so useful as the other. But 
if there be a period of several years between the comple- 
tion of cataract in the first eye and its onset in the other, 
the first may have become over-ripe, and therefore some- 
what leas favorable for operation, if we wait till the second 
eye ia adected. The removal of a single cataract in young 
persons ia often expedient on the ground of appearance, or 
when it is important that the patient should not have a 
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'■blind aide." In all cases of single cataract it must ba J 
explained that after the operation the two eyes will not I 
work together, on account of the extreme difference of i 
fraction. (See Anisometropia.) 

Even when both cataracts are mature at the same time,, 1 
it ia safer to remove only one at once, because the after- 1 
treatment ia more easily carried out upon one eye tbaaj 
both, and because after double operation any untowar ' 
leault in one eye adds to the difliculty of managing its feUfl 
low ; while a bad result after single extraction enables u 
to take especial precautions, and to modify the operatia 
for the second eye. Even if the patient be no old o 
that the second eye may never come to operation, v 
consult his interests better by endeavoring to give him o 
good eye than by risking a bad result in attempting to give j 
him both at the same time. 

Tlie principal causes of failure aft^r extraction are: 

(1) Hemorrhage between the choroid and sclerotic, CO 
ing on, usually with severe pain, immediately after th^fl 
operation. The blood fills the eyeball, and ofh 
from the wound an<I soaks through the bandage. 

(2) Suppuralioii, beginning in the corneal wound, aild4 
in most cases spreading to the whole cornea, to the iris aod^'J 
vitreous, and ending in a total loss of the eye. It o 
ally takes a less rapid course, and stops short of afatal.'fl 
result. The alarm is given in from twelve hours to about'f 
three days after operation by the occurrence of pain, in- | 
flammatory tedema of the lids (particularly the free border 'J 
of the upper lid), and the appearance of some muco-puni*fJ 
lent discharge. On raising the lid the eye ia found to t 
greatly congested, its conjunctiva cedcmatoua, the edges o 
the wound yellowish, and the neighboring cornea steatn^^ 
and hazy. In very rapid cn^es the pupil, especially a 
to the wound, may already he occupied by lymph. 

The energetic use of h ot fomentations for an hour, three'l 
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or four timea a day, and the coDHtaut employment between 
timea of a tig ht comprcsaive bnndage, are the only local 
means likely to be useful, while iiitemnlly full doses of 
quifline with ai nmoi iia, and wiiie_or brandy, should bo at 
once resorted to. But the great majoriLy of these cases go 
on to suppurative panophthalmitis or to severe plastic 
irido-cyclitis with opacity of cornea and shrinking of the 
eyeball, 

(3) Jritk mnyset in between about the fourth and tenth ,, „^y 
days. As in commencing suppuration, so here pain, oedema'^ >■ Jf*' 
of the lids, and cbgnioais are the earliest symptoms. There ^ « 
is lachrymation, but no muco-purulent discharge, and the ,ys^ 
cornea and wound remain clear and bright. The iria is 
discolored (unless it happen to be naturally greenish- 
brown), and the pupil dilates badly to atropine. When- 
ever in a case presenting such ayrajitomg a good examina- 
tion is rendered difficult on account of the photophobia, iritis 
should bo suspectod. If the early symptoms are severe, a 
^w leeches to the temple are very useful. Atropine and! 
l ocal warmth are the most important remedial measures. > 
If atropine after a time causes irritation (p. 103}, daturlne J ] 
or duboisine should be tried (F. 26, 27). 

This inflammation is plastic, ending in the formation of 
more or less dense membrane which occupies the 
the pupil, and ofl«n, by contracting and drawing the iris 
with it towards the operation scar, diminishes and displaces 
the pupil. (See Iridotomy.) The membrane is often dis- 
tinctly behind the iris and free from it; it is then derived 
frma the ciliary processes (irido-cyclitis). 

(4) The iria may prolapse int*) the wound at the opera. 
tion, or a few days afterwards by the re-opening or yielding 
of a weakly united wound. When iridectomy has been 
done, the prolapse apjwars aa a little dark bulging at one 
or both ends of the wound, and ofl^n causes much irrita- 
bility for many weeks without actual iritis. The protrusion 
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in the end generally flattena down, but sometimes it needs 
to be punctured or even removed. The occurrence of pro- 
lapse is R reason for keeping the eye lied up longer. After' 
operations are needed, when iritis hat; ended in more or leaa 
occlusion and contraction of the pupil. Nothing should 
be done until all active eymptoms have subsided, and the 
eye has been quiet for some weeks. 

Sight after the removal of cataract. — In accounting for 
the state of the sight, we have to remember that the acute- 
ness of sight naturiilly decroafies in old age (p. 43). Again, 
slight iritis producing a little filmy opacity in the pupil i> 
common after extraction. Some eyea without positive in- 
flammation remain irritable long after the operation, bo 
that prolonged use is impossible. So that, putting aaide 
the graver complications, we find that, even of the eyes 
which do beat, a large proportion fail to reach anything 
like normal aeuteneas of viaion. Cases are conaldered good 
when the patient can with hia glasses read anything be- 
tween Nos. 1 and 14 Jaeger and -j^ Snellen ; but a much 
leas Batiaiiictory result than this ia very uaeful. About five 
per cent, of the eyes operated upon are lost from vai 
causea. The eye is rendered extremely hypermetropic by ' 
removal of the lens, and strong convex glaasea are nece»> , 
eary for clear vision. They should seldom be allowed until ■ 
three months after the operation, and at first they must not 
be continuously worn. Two paira are needed ; one making 
the eye emmetropic, giving clear viaion of distant objects 
(+ 10 or 11 D.), the other (about -f 16 D.) for vision rf 1 
objects at a shnrt distance (8" or 10" ^= 20 or 25 cm.}, a 
representing the eye when strongly accommodated. As all 
accommodation ia loat, the patient baa acarcely any ranj/« j 
of distinct vision. 

Lamellar cataract. — If llie patient can see enough to j 
get on fairly well at school, or in hia occupation, it ia b 
not to remove the leuacs; but when the opacity ia deoee i 
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enough to seriously interfere with the patient's prospects, 
something must always be done. The choice lies between 
the artificial pupil whea the uiargiu of clear lens is wide, 
and solution or extractiou when it is narrow,or when large 
spicules of opacity project into it from the opaque lamella. 
It is very difBcult to say which of the two gives on the 
whole the better results, and we must judge each case on 
its own merits. If atropine, by dilating the pupil, im- 
proves the sight, an artificial pupil, made by removing the 
iris quite up to its ciliary border, will generally be bene- 
ficial ; the clear border of the lens is thus exposed in the 
coloboma, and light passes through it more readily than 
through the hazy part. A very good rule is to operate on 
only one eye at a time, thus allowing the choice of a difier- 
ent operation on its fellow. 

Secondary cataracts with complete blindness, indicating 
deep disease, should never be operated upon. 
/.Tnu.' Dislocation of the leas in its capsule is usually caused 
f. ii4. fipy a blow on the eye, but may be spontaneous. It is usu- 
ally downwards, and only partial ; the iris is tremulous 
where it has lost support (p. 162), but often bulged for- 
ward at some other part ; the upper edge of the lens can be 
n through the dilated pupil, appearing with the ophthal- 
moscope as a curved black line across the field. Such 
dislocation may cause glaucoma. The lens finally often 
becomes opaque. More rarely the transparent lens is com- 
pletely dislocated into the anterior chamber; when of full 
size it causes glaucoma, but if shrunken, may remain with- 
out doing harm. Sometimes it can be matle to pass at will 
through the pupil by altering the position of the head. 
The erlge of a, transparent lena in the anterior chamber 
appears as a bright Hue by fooal illumination, and the iris 
is much pushed back — two important points of distinction 
froia "spongy" exudation in iritis (p. 136j. 
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CHAPTER XIII. 

)ISBASBS 01- THE OHOKOID. 

The choroid is, next to the ciliary processes, the most | 
vascular part of tlie eyeball, and from it the outer layera.:^ 
of the retina, and probably the vitreoua humor also, mainly -1 
derive their nourishment. luflamtnatory aud degeiierativ« i 
changes often occur, eome of them entirely local, as 
myopia, others symptomatic of constitutional or of g 
eralized disease, Buch as syphllia and tuberculnsis. Chwoisf 
ditts, unlike inflammation of its continuations, the ciliary' J 
body and iris, is seldom shoivn by external congt 
severe pain ; and as none of Its aymptoms are characterisdi^ ,1 
its diagnosis rests chiefly on ophthalmoscopic e 

Blemidics or scars, permanent and easily seen, nearlyj 
always follow disease of the choroid, aud such spots a 
patches are often as useful fur diagnosis as cicatrices on ths^f 
skin, and deserve as careful study. The retina lying c 
an inflamed choroid often takes part in the active change^. J 
or atrophies afterwards; but in other cases, apparently ■ 
severe, it is uninjured. Indeed, it is sometimes far froitt. I 
easy to say in which of these two structures the disease hat I 
begun, especially as changes in the pigment epithelium, I 
which is really part of the retina, are as oflen the r 
of deep-seated retinitis or retinal hemorrhage as of aup« 
fieial choroiditis. Patchesof accumulated pigment, though 9 
usually indicating spots of former choroiditis, are soma- 1 
times the result of bleeding, either from retinal or choroidal f 
an<t some skill is needed in correctly interpretinff J 
such appearances. 
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Appearances in health. — The choroid is composed chiefly 
of bloodveaaela and of cells coataining dark-brown pig- 
ment. The (juautity of pigment varies much in different 
eyes, and to some degree in different parts of tlie same eye ; 
it is very scanty in early childhood, and in persons of fiiir 
complexion ; more abundant in persons with dark hair and 
brown irides; more plentiful in the region of the yellow 
spot than elsewhere. In old age the pigment epithelium 
becomes paler. When examining the choroid, we need to 
think of four parts: (I) the retinal pigment epithelium 
(which is for ophthalmoscopic purposes choroidal), recog- 
nized in the erect image as a fine darkish stippling ; (2) the 
capillary layer (chorio-capillaria), just beneath the epithe- 
lium, forming a very close meahwork, the separate vessels 
of which are not visible in life ; (3) the larger bloodvessels, 
often easily visible; (4) the pigmented connective-tissue 
cells of the choroid proper, which lie amongst the larger 
vessels. 

In the majority of eyes these four structures arc so toned 
as to give a nearly uniform full red color by the ophthal- 
moscope, blooil-color predominating. In very dark races 
the pigment is so excessive that the fundus has an uniform 
slaty color. In very fair persons (and young children) the 
deep pigment (4) is so scanty that the large vessels are 
separated by spaces of lighter color than themselves (Fig. 
31). In dark individuals these intervascular spaces are 
of a deeper hue than the vessels, the latter appearing like 
light streams separated by dark islands (Fig. G'2, a). Near 
to the disk and y. s. the vessels are extremely abundant 
and very tortuous, the interspaces being small and irregu- 
lar ; but towards and in front of the equator, the veins take 
a nearly straight course, converging to their exits at the 
veniB vortieoaiF; and the islands are larger and elongated. 
The veins are nmch more numerous and larger than the 
8 (Fig. 61), but no distinction can be made between 
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them iu life. The veaB ela of tlie c^hornjij, unlike those of 
the retina, j>resent no light streak. iijgug the centre (com- 
pare p. 71). 

The pigment epithelium and the capillary layer tone 
down the above contrasta, and so in old age, when the epi- 
thelial pigment ia bleached, and again wheii the capillary 
layer is atrophied after superficial choroiditis (Fig. 62, o), 
the distinctions described are particularly marked. Fig. 
60 shows a vertical section of naturally injected human 
choroid ; the uppermost dark line ia the pigment epithelinm 
(1); next are seen the capillary vessels, cut across (2); 
then the more deeply seated large vessels (3), and the deep. 
layer of stellate pigment-cells of the choroid proper (4), 
Fig. 61 ia from an artificially injected human choroid seen 
from the inner surface. The shaded portion is intended to 
represent the general effect produced by all the vessels and 
the pigment epithelium. The lower part shows the large 
vessels with their elongated interspaces, as may be seen in 
a case where the pigment epithelium and chorio-capillarie 
are atrophied (Fig. 62, 6) ; in a dark eye these interspaces 
would be darker than the vessels. The middle part showa 
the capillaries without the pigment epithelium. Both fig- 
ures are magnified about four times as much as the image 
in the indirect ophthalmoscopic examination. 



Natnraily injected. 
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OrHTttAuaoacoFio Signs of Dhiease of tdk Choeold. 

The changes usually met with are indicative of a^^ipky. 
This may be partial or complete; primary or following, 
inflammation or hemorrhage; in circumscribed spots or 
patches, or in large and less abruptly bounded areas. Sefti J 
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oudary chunges are often preeent in the corresponding purte 
of the retina. The chief signs of atropliy of tlie choroid 
are — (1) the aubstitution of a paler color (varying from a 




Tamil of Imman sfaoroid artlfieiiilly injei^ted. Arterlei orOBt-tli&deil. 
0*pillaiieB tou dai k t-oi TutheF tuD email. The upjiermast ehaded part 
raprueati the effect of tbe pigment epithBliam. x ^^• 

pale red to a full paper-white^, for the full red of health, 
the Bubjaceiit white sclerotic being more or less visible 
where the atrophic changeH have occurred; (2) black pig- 
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ment in spots, patches, or rings, aud iu varyiug quantity 
upon or around the pale patches. Theae pigmentatioiui 
result, 1st, from disturbance aud heaping together of the 
normal pigment ; 2d, from increase in its quantity ; 3d, from 
blood-coloring matter left after extravasations. Fatchea 
of primary atrophy (e, g., in myopia) are never much pig- 
mented unless bleeding have taken place. The amount of 
pigmentation in atrophy following choroiditis is closely 
related to that of the healthy choroid, i. e., to tho com- 
plexion of the [jcrson. 




Atrophjafter EjpbilLlioclioroiJilis, shuwing various i 
Hutohinson). n. Atrophy of pi gmont epilholiuai. b 
thBllum BDd chorio-capHlBtiSj tho large tosboIb cipg 
complete atrapby, tDBiijr with plgmeiit ncoamulatiun. 




Pigment in the fundus may lie in the retina as veil i 
in or ou the choroid, and this is true whatever may IaTO J 
been its origin, for in choroiditis 'nith secondary retinitUp. J 
the choroidal pigment often pasaes forwards into theretinfc^ , 
When a spot of pigment ie diatinotly seen to cover over &■ 
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retinal vtssel, that spot must be not only in, hut very near 
the anterior (inner") surfiiee of the retiuii ; and when the 
pigment has a linea r, niijsa y, or liirp-ljl-fi pnt|frn lyi-', 7-}ijJe,ij4j«j 
it ia always in the retina; these are the only coDclusive inu^Lt.. 
evidences of its position. 

It is important and usually easy to distinguish between 
partial and complete atroph y of the choroid. In superficial 
qinjjiiy affecting the pigment epithelium and capillary 
layer, the large vessels are peculiarly distinct (Fig. 62, a 
audi). Such " capillary" or "eptthe liai" choroidiiia often 
covers a large surface, the boundaries of which are some- 
times well defined and sinuoua or map-like, but are as ofl«n 
ill marked ; in the latter ease careful comparison between 
difierent parts of the fundus is necessary, and allowance 
must be made for the patient's age and complexion, Com- 




plete atr ophy is shown by the presence of patches of white 
or yellowish-white color of alI_jgossibIe variations in size ^ 
with BharpIjr_cutjCirciJat, oriind n latin gXor dcrs, and with 
or without pigment accumulations ( Figs. 62. c. and 63\ The 
retinal vessels pass nnobscur<'d over patches of atrophied 
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choroid, ]iroving that tlie a]jpearaDce iri caused by somq j 
change deeper than tlie eurface of the retina. 

In recent choroiditis we also oftrn see patchcB of paliab i 
color, but they are leea sharply bouniled and frequently (tf I 
a grayer or whiter (lesa yellow) color than patches ofj 
atrophy ; moreover, the edge of Bueh a patch ia eoilenedi t 
the texture of the choroid being dimly visible there, fee" J 
cause only partly veiled by exudation. If the overlying i 
retina is unaffected, ite vessels are clearly seen over the J 
diseased part; but if the retina itself is hazy or opaque, tbe f 
exact Bcat of the exudation oftea cannot be at once decid«4i \ 
In recent cases the vitreous too Is often hazy or iull t^'M 






Mlnuto eiBdationi Into iDDSr layer of choroid Id eypbilltio charcddms';! 
Pigment ejiithelium mlharent over the eiuditiona, hut else 
been waibed o7. Ci. Choroid; Sel. Scleiotio. 

flocculi. Most commonly, however, patients do not come I 
until the exudation stage of choroiditis hns passed into i 
atrophy. 




a of milSnrr tuborcle. Inner iB^era of eh 
id. The liKbtcr abading Burrounding nn i 
Lb tubercle repreaenta the oldest pact, wbici 



Pyphililic choroiditis begins in, and is often co nfined ^ flfj 
the inner (capillaryj layer ..f the choronl (Fig. 64), a 
hence it often affects Uie retina. In m iliary 
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the choroid ^e ojei'ljing retina ia cleiir, ami the growth is, 
ibr the moat Jlftrt, Hpgjtjj w^tgij^flml urnmul nn p.rtfiry (Fig, 
65}. After very aevere choroiditia, or exteiiaive heraor- 
rhflge, the absorption may be iucomplete; in addition to 
atrophy, we then ace gray or white patches, or lines, which, 
in pattern and apparent texture, remind iia of scars in the 
skin, or of patches and lines of old thickening on serous 
membranes. 

Very characttristic changes are seen after rupture of the 
choroid from sudden stretching caused by blows on the front 
of the eye. These ruptures, always situated in the central 
region, occur in the form of long tapering lines of atrophy, 
usually curved slightly towards the disk, and sometimes 
branched (Fig. 6't); their borders are often pigmented. 




Raptures of Choroid. (Wdcker.) 

If seen soon after the blow, the rent is m<)re or lesiS liidden 
by blood, and the retina over it is hazy. 

The pathological condition known as " colloid disease " 
of the chorf)id consists in the (growth of very finiall notiules, 
soft at firstt, afterwards becoming hard like glass, from the 
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thin lamina elagtUxt, which lies between tlie pigment epi- ' 
thelium and chorio-capillarU. It ia common in eyes excised 
for old inflammat<)ry mischief, and in partial atrophy after 
choroiditis (Fig. C7}, But little is known of its ophthalmo- 
aeopic equivalent, or its clinical characters. Probably j 
may result fr<jm various forms of choroiditis, and may a 
be a natural senile change. 
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Haemorrhage from the cboroidal vessels is not so ofto^v 
recognized as frora those of the retina, but may be BeemV 
sometimes, especially in old_peopip and in hig hly myt 
eyes. ■ The patches are more rounded than retinal hemor-1 
rbages, and it is oflen possible to recognize the striation q{ I 
the overlying retina. Occasionally they are of immense Biz&.'l 

Ci^iKiCAi. Forms of Choboidat, Disease. 

(1) Numerous discrete patches of choroidal atrophy' V 
(sometimes complete, as if a round bit had been punched -J 
out, in others incomplete, though equally round and well J 
defineil) are scattered in different parts of the fundus, but J 
are most abundant towards the periphery ; or, if scanty, aT6i3 
found only in the latter situation. They are more or lei||i| 
pigmented, unless the patient's complexion is e 
fair (Figs. 62, c, and 63). 

(2) The disease has the same distribution, but the pstohc^ 
are confluent ; or large areas of incomplete atrophy, p 
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ing by not very well-defineii boundaries into tbe healthy 
choroid around, are interspersed with a certain number of 
separate patches; or witbout separate patches there may 
be a widely spread superficial atrophy with pigmentation 
(Fig. 62, n and b). 

These two types of ehoroid'dia disseminata run into one 
another, diSerent namea being used by authors to indicate 
topographical varieties. Generally both eyes are affected, 
though uneijually; and in some cases one escapes. The 
retina and disk often show signs of past or present inflam- 
mation. 

Svphilia is almost i^ gaij.abLv. the .cause of Bymmet r io^ 
disBeminated^ choi-oijlitia. The choroiditis begins from one 
to three years after the primary disease, whether this bo 
acquired or inherited ; occasionally at a later period. 

The discrete variety {Fig. 62, c), where the patches, 
though usually involving the whole thickness of the choroid, 
are not connected by areas of superficial change, is the lees 
serioua form, unless the patches are very abundant. Aj 
moderate number of such patches confined to the periphery,) 
cause no appreciable damage to sight. 

The more superficial and widely spread varieties, ia 
which the retina and disk are inflamed from the first, are 
far more serious. The capillary layer of the choroid sel- 
dom again becomes healthy, and with its atrophy, even if 
the deeper vessels be not much changed, the retiua suffers, 
passing into slowly progressive atrophy. The retina often 
becomes pigmented (Fig. 72), its bloodvessels extremely 
narrowed, and the disk passes into a peculiar hazy yellowish 
atrophy (" waxy disk " — Hutchinson, " choroiditic atrophy " 
— Gowera). The appearances may closely imitate those in 
true retinitis pigmentosa, and the patient, as in that disease, 
often Bufifera from marked niglit-hlindness. Puch cases con- 
tinue to get worse for many years, and may become nearly 
blind. 
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Sypliilitio tlioroiditis geuerally gives rise, at an earl^l 
date, to opatitiwi XII tlic vitrcuus; tliey are cither of lai^.l 
size anii easily seen as slowly fli>atiug ill-(.kfiued clouds, o 
80 luinute and numeruua aa ti) cause a diffuse and someivhaS^ 
dense h.-izinosa (^"dust-like ojiacitiea," Forster) (see p. 251)^ 
Some of the larger onea may be permanent. In the a 
vauced stages, as in true retinitis pigmentoaaj posteriory; 
cataract is sometimes develojKd, 

There are no constant differences between charoiditifl in 
acquired and in inherited syphilia ; in many cases it would'] 
be impossible to guess, from the ophthalmoscopio c 
with which form of the disease we had to do. But there 1 
is, on the whole, a greater tendency towards pigmentation- 
in the choroiditis of hereditary than in that of acquired I 
syphilis, and this applies botb to the choroidal patches and J 
to the subsequent retinal pigmentation. 

In the treatment of syphilitic choroiditis we rely almort I 
entirely on the constitutional remedies for syphilis — ^me(»"4 
cury and iodide of potassium. Cases which are treated, 1 
early in the exudation stage are very much benefited ixkM 
sight by mercury, the visible exudations quickly meltniji-l 
away ; but I believe that even in these complete restitutlOB. J 
seldom takes place, the nutrition and arrangement of the I 
pigment epithelium and bacillary layer of the retina being 
quickly and permanently damaged by exudations into or 
upon the chorio-capillaris (as in Fig. 64). In the later ! 
periods, when the choroid is thinned by atrophy, or ite j 
inner surface roughened by little outgrowths (Fig, 67), ot 1 
adhesions and cicatricial contractions have occurred bfr 1 
tween it and the retina, nothing can bo done. A long' J 
mercurial course should, however, always be triedif th«'T 
sight be still failing, even if the changes all look old; for i 
iu some cases, even of very long standing, fresh failure 1 
takes place from time to time, and internal treatment has- I 

very marked influence. In acute cases it is well to pre^j 
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Bcribe also rest of the eyes in a dark ri)om, and tlie era- 
ploymeut of the artificial leech or of dry cuppiug at in- 
tervals of a few days, for soma weeks. But it is often 
difficult to insure such functional rest, fur the padent« 
aeldom have pain or other diacoinfort. 

(3) The choroidal disease is limited to the central region. 
There are many varieties of such localized change. 

In rai/qpja the elongation which occurs at the posterior 
pole of the eye very often causes atrophy of the choroid 
contiguous to the disk, and usually ob!y on the side next 
the yellow spot (p. 291). The term " poderior staphi/loina" 
ifl applied to this form of disease when the eye is myopic, 
because the atrophy ia a sign of posterior bulging of the 
sclerotic. The term " selerotieo-choroidUU poaterwr" is also 
used. A similar, but narrow and less conspicuous crescent 
or zone of atrophy around the disk ia seen in some other 
states without myopia, notably in old persons, and in glau- 
coma (Fig. 81). Separate round patches of complete 
atrophy ("punched-out" patches) at the central region 
may accompany the coiiimoner changes in myopia, and 
must not then be ascribed to syphilitic choroiditis; more 
commonly in myopia ill-defined partial atrophy is seen 
about the y, s., Bometiiues with splits or lines running hori- 
zontiilly towards this part from the disk. 

Central senile ohoroiditis. — Several varieties of disease 
confined to the region of the y, s. and disk are seen, and 
chiefly ia old persons, A particularly striking and rather 
rare form is shown in Fig. 6S. In others a, larger, but less 
defined, area is aSected. Some of these appearances un- 
doubtedly result from large choroidal or retinal extrava- 
sations, but the nature of the disease iu such as Fig. 68 is 
obscure. In another form, along with superficial atrophy, 
the large deej; vessels are much narrowed, or even con- 
verted into white lines and devoid of blood column, by 
thickening of their coittH. In another form the central 
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region is occupied by a uumber of vi?ry Kmall, white, o* j 
jello wish- white dots, aomeliiiieB visible ouly iu the < 
image. Tliia fgrm in typical cases ia very peculiar, &nd i 
appears to be almost sttttionary ; the disks are often d6- J 
cidedly pale ; when yery abundant tbe spots coalesce, aad j 
some pigmentation is found. The pathological anatomy I 




iDtral choroiditi?. fWecker ami Jaeger.) 



and general relations of this disease are incompletelj" i 
known; it lias been clinically described by HutchioBoaT 
and Tay, and ia tolerably common. It is Bymmetrical, t 
the changes may sometimes be mistaken for a slight alba- I 
minuric retinitis (see p. 94). No treatment seems to have 
any influence. Every case of immature cataract should, ' 
when possible, be examined for central choroidal changes. 

(-}) Anomalous forms of choroidal disease. — Sin^^ 1 
large patches of complete atrophy, with pigmentation, i 
not located in any particular part, are occasionally i 
with. There is reason to believe that some of them ll 
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followed thu abaorjitiuu of tubercular growths in tlie cho- 
ruid, while others are the result of single large heuiorrhagea 
(p. 196). Single large patches of exudation are also met 
with, and are perhajis tuhercular (see, also, p. 149). Oai- 
eralized choroidal disease in patches eometinies occurs in 
persona who have certainly not had syphilis. I believe 
that in most of these the disease is due to numerouB scat- 
tered hemorrhages into the choroid, souietimes occurring 
repeatedly at different dat«s, and leading to patches of 
partial atrophy with pigmentation. The local cause of the 
hemorrhage ia obscure ; the diBease often affecls only one 
eye.and ia generally seen iu young males. It may perhaps 
be called hemorrhagic choroiditis (^compare p. 254 (4) ). 
Although the changes produced are very gross, some of 
these patients regain almost perfect sight, a fact, perhaps, 
pointing to the deep layers of the choroid as the seat of 
disease. 

Single spots of choroidal atrophy, especially towards the \ 
periphery, should, no less than abundant changes, always S 
excite grave suspicion of former syphilis, and often furnish \ 
valuable corroborative evidence of that disease [compare ( 
Myopic Changes). The periphery cannot be fully exam-/ 
ined unless the pupil be widely dilated. A few small,) 
scattered spots of black pigment on the choroid or in the\ 
retina, without evidence of atrophy of the choroid, oftei 
indicate former hemorrhages. Such spola are seen aftej 
recovery from albuminuric retinitis with hemorrhages, after 
blows on the eye, and sometimes without any relevant 
history. 

Congestion of the choroid ia not commonly recc^izable 
by the ophthalmoscope. That active congestion does occur 
ia certain, and it would seem that myopic eyes are espe- 
cially liable to it, partioularly when exposed to bright 
light and great beat. Serious hemorrhage may undoubt- 
edly be excited under such circumstances. In conditions 
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of extremo aoieiiiia the whole chfiroid beconica uDinistak~ 
ably pale. 

Coloboma of the choroid (congenital deficiency of the 
lower part) is shoivu ophthalmoacopically by a large sur- 
face of exposed sclerotic, often embracing the disk (which 
IB much altered in form, and may be hardly recognizable), 
and extending downwards to the periphery, where it often 
narrows to a mere line or chink. The surface of the scle- 
rotic, as judged by the course of the retinal vessels.is often 
very irregular, from bulging of its floor backwards. The 
coloboma is occasionally limited to the part around the 
nerve, or may form a separate patch. Coloboma of the 
choroid ia often seen without coloboma of the iris, and 
when both exist, a bridge of choroidal tissue generally 
separates them in the region of the ciliary body. 

AUiinigm is accompanied by congenital absence of pi^ 
ment in the cells of the pigment epithelium and stroma of 
the whole uveal tract (choroid, ciliary processes, and im). 
The pupil looks pink because the fundus is lighted, to a 
great extent, indirectly through the sclerotic. Sight is 
always defective, and the eyes photophobic and usually 
oscillating. Many almost olbinotic children become mod- 
erately pigmented as they grow up. 
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DISEASES OF THE KETINA. 

Of the many morbid changes to which the retina is 
subject, Bome begin and end iu this membrane, such as 
albuminuric retinitis and many forms uf retinal hemor- 
rhage; in others, the return takes part in changes which 
begin in the optic nerve (neuro-retinitis), or in the choroid 
(choroido-retinitis) ; very serious lesions also occur from 
embolism or thrombosis of the central retinal vessels. The 
retina may be separated ("detached") from the choroid 
by blood or other fluid. The retina may also be the seat 
of malignant growth (glioma), and probably of tubercular 
inflammation. 

Ill health the human retina is so nearly transparent as 
to bo almost invisible by the ophthalmoacojie during life, 
or to the naked eye if examined immediately after excision. 
yfn see the retinal bloodvessela, but the retina itself, as a 
rule, we do not see. The main bloodvessels are derived 
from the orleria and vejia eenlralis, which enter the outer 
side of the optic nerve, about 6 mm. behind the eye, and 
except close to the disk, tbey are smaller and much less 
abundant than those of the choroid (Fig. 31); the veins 
and arteries are generally in pairs, the veins not being 
more numerous than the arteries; all pass from or to the 
optic disk. At the disk anastomoses, cliieily capillary, are 
formed between the vessels of the retina and those of the 
choroid and selenitic. As no other anastomoses are formed 
by the vessels of the retina, the retinal circulation beyond 
the disk is terminal ; ami, further, as the vessels branch 
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dichotomoualy, and the branches anaEtomose only by men 
of their capillaries, tbo circulation of each considenibl<fl 
branch is tenciinal also. The capillaries, which are qo| 
visible by the ophthalmoscope, are narrower and much lea 
abundant (except juat at they. s. region) than those uf tWl 
choroid (compare Figs. 01 and 69), their meshes becoming 4 
wider and wiiler towards the anterior and less importaotJ 
parts of the retina. They are most abundant at the y. ft 
region, the only part used for accurate vision ; the i 
centre of this region (j'ovea centralis), however, where t 
the layers except the cones and outiT granules are exoeft'l 
eively thin, contains no vessels, the capillaries forming fine 1 
close loops just around it (Fig. 09). 




^ of th 

^^k from 
^^k it tall 



jellnw Epot (urtlflclal iDJ«Uaii}a. 4 



III children, especially those of dark complexion, 1 
peculiar and striking whitish, shifting reflection, or ehimmei 
is often eeen at the yellow spot region and a!oDg the coune i 
of the principal vessels. It changes with every movemoat J 
of the mirror, and reminds one of the shifting reflection | 
from "watered ' and "shot" silk. Around the yellow Spot a 
it takea the form of a ring or zone, and is known as ttitfj 
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"halo round the macula" Qi. 71). When the choroid ia 
highly pigmented, even if this ahifling reflection be absent, 
the retina is visible as a faint haze over the choroid like 
the "bloom" ou a plum. Uuder the high magnifying 
power of thfe erect image the nerve-fibre layer is often 
vlaiblo near the disk, aaa faintly marked rLkdiatingstriation. 
The sheatha of the large central vesaela at their emergence 
&om the physiological pit (p. 69*) show many variations in 
thickness and opacity. 

In rare cases the medullary sheath of the optic nerve- 
fibres, which should cease at the lamina cribrosa, is con- 
tinued up to or reproduced nt the disk, especially at its 
margin, and causesthe ophthalmoscopic appearance known 
as " opaque uerve-fibres." This congenital peculiarity may 
affect the uervc-fibrea of the wliole circumference of the 
disk or only a patch or tuft of the fibres ; it may only just 
overleap tiie edge of the disk, or may extend far into the 
retina, where even separate islands of opacity are some- 
times seen. It is to be particularly noted that the central 
part (physiological pit) of the disk is never affected, be- 
cause it contains no nerve-fibres. The affected part is pure 
white, and quite opaque ; at its margin the patch thins out 
gradually, and is striated in fine lines, which radiate from 
the disk like carded cotton-woo! ; the retinal vessels may 
be buried in the opacity, or run unobscured on its surface, 
and are of normal size. The deep layers of the affected 
part of the retina being obscured by the opacity, an en- 
largement of the normal " blind-spot " is the result. One 
or both eyes may be affected. There is seldom any diffi- 
culty in distinguishing this condition from opacity due to 
neuro-retinitis. 
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CoUgeotion. — No amount of capillary congest! 
passive or active, altera the appearance of tlia retina ; aud 
as to the large vessels, it is better to speak of the arteries 
aa uuusually large or tortuoUM, cr of the veins as turgid or 
tortuous, than to use tlie general term congestion. Capil- 
lary congestion of the optic disk may undoubtedly be recog- 
nized ; but even here great caution Is needed, and much 
allowance must be made fur differences of contrast dej 
ing on the depth of tint of the choroid, for the palat 
health aud age, and for the brightness of the light used, 
what is tlie same thiug, for the size of the pupil. CautiE 
is also needed against drawing hasty inferences from the 
slight haziness of the outline uf the disk, ivhioh may often 
be seen in cases of hypermetropia, and ivhich is certainly 
not always morbid. 

The only ophthalmoscopic evidence of true reiinitia ia 
lt.ies of transparency of the retina, and two chief types are 
soon recognized according aa the opacity is diffused, or con- 
sists chiefly of abrupt spots aud patches. liemorrhagea are 
present in many cases of retinitis; but they are also com- 
mon in cases where there is no true iuflammatii.m. The 
state of the disk varies much, but it seldom escapes entirely 
in a case of extensive or prolonged retinitis. In a. larg^. 
majority of cases of recent retinitis the visible 
limited to the central region, where the retina 
and most vascular. 

(1) The lessened transparency which accompaaiw 
fused retinitis simply dulls the red choroidal reflex^ 
the term "smoky" is fairly descriptive of it, Th« 
effect is given by slight haaiuess of any of the 
media, but a mistake is excusable only when there 
iiised mistiness of the vitreous from opacities which 
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email to be cnsily (lIstiDgiiUhed (pp. '2^1 an<1 258), and the 
difficulty ia then increased becauae this very condition of 
the vitreous ofteu coesifits with retinitia. A compariaun of 
the erect and inverted images is often useful, for if the 
diffused haze noticed by indirect examination be caused by 
retinitis, then by the direct examination what before seemed 
a uniform haze may now appear as well-marked spotting 
or streaking. When the change ia pronounced enough to 
cause a decidedly white haze of the retina there is no 
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When very abuudaot and confluent they form large, al>-j 
ruptly outlioed patches, ofleu (vith creoated bordera ; (W J 
some parts may be striated and others stippled. 

(3) A number of separate patches are scattered aboufei 
the central region, but without special reference to the,B 
yellow spot. Tliey are of irregular shape, white or pah);!" 
bulf, and sometimes striated ; they are easily distinguishe^a 
from patches of choroidal atrophy (p. 190) by their color,;/ 
the comparative softness of their outlines, and the absenOQ:,! 
of pigruentatioD. 

In the last two forms, hemorrhages are usually present I 
also. 
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(4) There are numerous hemorrhages, with general haz^a 
nesB iotcusified at places into distinct, but not abrupt^j^ 
defined, patches of white or yellowish-white ; the retiod 

extremely tortuous, and the veins i'" 
(Fig. 71). 

Forms 2 and 3 are general ly aasociated with aibumuii]] 
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but in rare cases similar dianges are caused liy cerebral 
die^e. The changes are always nearly eymmetrieal, 

(5) Rarely a eiugle large patch or area of white opacity 
ia seen with softened, ill-defined edge&, any retinal veseela 
that may cross it being obscured. In must cases such a 
patch of retinitis is caused by choroidal exudation beneath 
(p. 194). 

Hemorriiage into (or beneath) the retina is known by 
its color, which is darker than that of the average choroid ; 
but redder and lighter than that of a very dark choroid. 
Blood may be effused into any of the retinal layers, and 
the shape of the blood patches ia mainly determined by 
their position. When efiused into the nerve-fibre layer, or 
confined by tbe sheath of a large vessel, tbe extravasation 
takes a linear or streaked form and structure, following the 
direction of the nerve-fibres ; extravasations in the deeper 
layers are generally rounded or irregular. Very large 
hemorrhages, many times as large as the disk, sometimes 
occur near the yellow spot, and probably all tbe layers then 
become infiltrated, while sometimes the blood ruptures the 
anterior limiting membrane of the retina and passes into 
the vitreous. 

Retinal hemorrhages may be large or small, single or 
multiple; limited to the central region or scattered in al! 
parts; linear, streaky, or flame-shape, punctate or blotchy; 
they may lie alongside large vessels, or be in no apparent 
relation to visible vessels. The hemorrhage may, as already 
mentioned, be the primary change or may only form part 
of a retinitis or papillo-retinitis. A hemorrhage which ia 
mottled and of dark, dull color is generally old. The rate 
of absorption varies very greatly ; hemorrhages after blows 
are very quickly absorbed, while those depending on rupture 
of diseased vessels in old people, or accompanying albu- 
minuric retinitis, generally last ibr months, and often leave 
permanent traces. 
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Pigmentation of tte retina lias beeu referred to in cun- J 
nection witli choroiditiB (p. 191j, Whenever pigment in. I 
the fundiia forma loug, sharply defined lines, or ia arraiij 
in a moHsy, lace-like, or reticulated pattern, we may alwj 
safely iufer that it is situated in the retina, and generally \ 
that it lies along the eheatts of the retinal vessels (con^ I 
pare Fig. 72 with Fig. 69). Pigment in or on the choroid \ 
never takes such a pattern, being usually iu blotchea or J 
rings. The two types, however, ore often mingled in ci 
of choroiditis with secondary affection of the retina; 
deed, in every case where we decide that the retina is pig- j 
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mented the choroid must be carefully examinee! for evi- i 
dencea of former choroiditis. 

SpoU of pigment are not unfrequently left after the ab> I 
sorption of retinal hemorrhages. It ia seldom difficult to< I 
distinguish these spots from those which follow choroiditiB; J 
they are uniformly black or dark brown, and though » 
times surrounded by n little collar of pale choroid, or bf-M 
some disturbance of the pigment epithelium, they are n 
associated with any other sigus of choroidal disease (oc 
pare Choroidnl Hemorrhage, pp. 184 and 189 

Atrophy of the retina, of which pigmentation, whc 
present, is nlwavs n sign, h:is for it^ most constant indicft>:fl 
lion a marked shrinking of the retinal bloodvetseb ■ 
thickening of their coats. When the atrophy follows l| 
retinitis or choroido-retiuitis { retinitis pigmentosa, sy| 
choroid u-retinitis. etc) all the layers are involved, aod tl 
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outer layers (those nearest the choroid^ earlier than the 
inner; but when it is Becimdary to disease of tlie optic nerve 
(optic neuritis, progreesive atrujthy, and ghtucoma) only 
the layers of nerve-fibres and giinglion cells are atrophied, 
the outer layers being found 2>erfect even after many years, 
A retina atrophied alter retinitis often does not regain per- 
fect transparency, and if there have been choroiditis the 
retina remains especially hazy in the parts where this has 
been most severe. 

The disk in atrophy following retinitis or choroido- 
retinitifl always passes into atrophy, often of peculiar ap- 
pearance, being pale, hazy, but homogeneous looking, with 
a yellowish or brownish tint (p. 197). 

Detachment (separation') of the retina. — As there is no 
continuity of structure between the choroid and retina, 
the two may bo easily sejmnited hy hemorrhage, effusion 




of fluid, and morbid growths. This result is very seldom 
caused by primary changes in the retina, but nearly always 
depends upon disease of the choroid, ciliary body, or 
vitreous. The retina is separated at the expense of the 
vitreous (which is proportionately ahsorlwd"), but always 
remains attached at the disk and ora serrata, nnless as the 
result of wound or great violence. The depth, area, and 
situation of the detachment are subject to much variety. 
Fig. 73 shows a diagrammatic section of an eye iu which 
the lower part of the retina is separated. 
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The Beparated portion in usually far ivithin the focalfl 
length of the eye, ita erect image is, therefore, very easilj^ 
visible by tlie tJirect method (p. 73, 1), when it appean a 
a dark, or gray, or whitigh reflection iii some part of t 
field, the remainder being of the proper red color; the da» 
tached part ia gray or whitish, because the retina has 1 
come opaque. With care "we can accurately focus thra 
surface of the gray reflection, see that it ia folded, and e 
one or more retinal vessels meandering upon it in a forfiM 
out course; they appear email and of dark color. If thej 
separation be deep, the outliue of its more prominent fold) 
(_Fig. 74) can be seen standing out sharply againat the redl 
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background, and in some caeea the folda flap about wfaa 
tlie eye is quickly moved. In extreme cases we can e 
the detached part by focal light. When the detachment 
is recent, especially if shallow, the red choroid is still seen 
through it ; the diagnosis then rcsia on the observation of 
whether the vessels in any part become darker, smaller, 
and more tortuous, and upon ophthalmoscopic estimatioii 
of the refraction of the retinal vessels fp. 75) at different 
parts of the fundus, for the detached part will be much 
more hypermetropic than the rest. In very high myOfna, 
a shallow detachment may still lie hehind the prinoip«I-| 
focus, anil therefore not yield an erect image without I 
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Builable codvgx lens. In such cases, aod in others where 
minute rucks or folds of detachment are present, examina- 
tion by the indirect method leads to a right diagnosis ; the 
image of the detached portion is not in focus at the same 
moment as its surrounding parts, parallaetie Movement' is 
obtained, and the vessels are tortuous. Deep and extensive 
detachment is often associated with opacities in the vitreous 
or lens, or with iritic adhesions. All or any of these con- 
ditions interfere with the conclusive application of the 
above tests, for the full use of which a dilated pupil ia 
often essential. The common causes of detachment are 
injury, myopia, and intraocular tumors. Its treatment is 
very unsatisfactory. Puncture of the sclerotic over the 
detachment, or of the separated retina itself, allowing the 
fluid to escape from the eye in the one ca^^e or into the 
vitreous in the other, have been repeatedly tried. listely 
profuse sweating and salivation induced by pilocarpine 
(Fig. 33, a) have been recommended in recent cases. 

Ci.iNicAi, Forms of Retinai. Diseare. 

The symptoms of retinal disease relate only to the failure 
of sight which they cause, and this may be either general 
or confined to a part of the field, according to the nature 
of the case. Neither photophobia nor pain occurs in un- 
complicated retinitis. 

Syphilitic retimtis is generally associated with and sec- 
ondary to choroiditis (p. 197), but in a few cases retinitis 
of quite the same character is primary. The vitreous in 
this disease, na in syphilitic choroiditis, is ofleu ha^y, and 
the opacities are sometimes seated very deeply, just in front 
of the retina. The changes are those of diSiise retinitis 
(p. 206, Ij, with slight "smoky" haze, often confined to 

' On closing one eye and viewing U 
otberbut in the Biinio line, one object bo 
when tha hpad is moved from eide to si 
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the yeJlow spot or disk region ; but in had cases the haze 
paBsea ioto a whiter mistiness, and extends over a much 
larger region; eometimes long branching streaka or bands 
of dense opacity are met with, and hemorrhages may occur. 
The disk is always ha^y, and at first decidedly too red, 
while the retinal vessels, both arteries and veins, are some- 
what turgid and tortuous. In a few the diuk becomes 
opaque and swollen (papillitis). At a late period in un- 
favorable cases the vessels shrink slowly, almost to threads, 
and the retina often becomes pigmented at the periphery. 

Syphilitic retinitis is one of the secondary symptoms, 
seldom setting in earlier than six, or later than eighteen, 
months alter the primary disease. It occurs in congenit-al 
as well as acquired syphilis. It generally attacks both 
eyes, though often with an interval. Its onset is oft«ii' 
rapid, aa judged by its chief symptom, failure of sight, and 
it may be stated that, as a rule, the degree of amblyopia 
is much greater than would be expected from the ophthal- 
moscopic changes. Night-blindness is always a pronounced 
symptom. It is essentially a protracted disease, always 
lasting for months, and showing a remarkable tendency 
fbr many months to repeated and rapid exacerbations oiter 
temporary recoveries, but with a tendency to get worse 
rather than towards spontaneous cure. Amongst the early 
aymptouis is often a "flickering," and this with the history 
of variations lasting for a few days, and of marked 
right-blindness, often lead to a correct surmise before 
ophthalmoscopic examination. There is, however, nothing 
pathognomonic in any of the symptoms. An annular 
defect in the vianal field (," ring scotoma ") may often be 
found if sought; in the late stages the field is contracted. 

Mercury produces moat marked benefit, and when used 
early it permanently cures a large proportion of the cases; 
but in a number of cases, perhaps in those where there is 
moat choroiditis, the disease goes slowly from bad to worae 
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for severul years, in spite of very prolonged mercurial 
treutmeut. Of the efficacy of prolouged diauae of the eyes, 
and of local counter-irritution or depletiou, strongly rec- 
(iinmeuded by miuiy authors, I have had but little ex- 
perience. 

Albominiiric retinitis (pspillo-ietinitiB). — The changes 
are Btrongly marked, ami so characteristic that it is possible, 
in most cases, to say from an ophthalmoscopic examination 
alone that the patient ia suffering from chronic kidney 
diseaHC. 

The earliest change (the stage of wdeuia and exudation) 
is a general haze of a dull or grayish tint in the central 
region of the retina, geueralEy with some hemorrhages and 
Boft-edged white patches (3 and 4, p. 208), and with or 
without haze and swelling of the disk. In this stage the 
sight ia often unimpaired, and so the cases are seldom seen 
by ophthalmic sui^ons till a few weeks later, when the 
translucent, probably albuminous, exudations into the 
swollen retina have passed into fatty or fibrinons degenera- 
tion, affecting both the nerve-fibres and ronnective tissue 
of the retina. 

In this, the second stage, we find a number of pure whits 
dots, spots, or patches, in the hazy region, and especially 
grouped around the yellow spot. Their peculiarity is 
their sharp definition and pure opaque white color, which 
is almost glistening when they are small and round. When 
not very numerous, they are generally confined to the 
yellow spot region, from which they show a tendency to 
radiate in lines (Fig. 70); when very small and scanty 
they may be overlooked, unless we employ the erect image; 
but in most cases large patches are formed by the con- 
fluence of small spots, and the borders of these patches are 
striatei;!, crenated, or spotted. At this stage the soft-edged 
patches (Fig. 71) have often to a great extent disappeared 
erged into more general opacity of the retina; 
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the disk is hazy aod aonicwhat swollen, especially just Rt 
its margin, and the retina, aa judged by the undulations of 
its vessels, and confirmed by posit-morteni examinatione, is 
much thickened. Hemorrhages are generally HtiU present 
in greater or lena number, aud oeeasionally cuuMtitute the 
most marked feature of the case ; they are UBually striated. 
Sometimes an artery ia seen sheathed by a deuse white 
coating.' In another group papillitis (p. 225) is the most 
marked change, though some bright white retinal spots 
are always to be fouml by careful examination. 

The usual tendency is towards subsidence of the cedema, 
and absorption nf the fatty deposits aud extravasations, 
generally with improvement of sight — llie third stage, op 
stage of absorption and atrophy. In the courwe of several 
mouths the white spots diminish in size and nuujber until 
only a few very small ones are lefb near the yellow spot, 
with, perhaps, some residual haze; the blood-patches are 
slowly absorbed, often leaving pigment spots, and the re- 
tinal arteries may he shrunken. In cases'of only moderate 
severity almost perfect sight is restored. But when the 
optic disk suifers severely (severe papillitis), or if the re- 
tinal disease is excessive and attended by great cedema, 
sight either improves very little, or, as the disk passes into 
atrophy and the retinal vesselB contract, it may sink to 
almost total blindness. 8uch a condition may be mistaken 
for atrophy after cerebral neuritis; but the presence of a 
few minute bright dots or of some superficial disturbance 
of the choroid at the yellow spot, or of some scattered 
pigment spots left by extravasations, will generally lead to 
a correct inference (p, 210), In the cases attended by the 
greatest swelling and opacity of retina and disk, death 
often occurs before retrogressive changes have taken place. 



An Bicellent illustration of tliis 
cal Opbtbalmoicop}*, pi. lii., Fig. 1 
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Albunimurie retinitis is aymmetrlciil, but seldom quite 
equal in degree or result in the two eyea. In extreme caees 
it may cause detachment of the retina. 

The kidney disease in the malady under consideration 
is always chronic. The retinitis may occur in uny chronic 
nephritis, and in the albuminuria of pregnancy, "What- 
ever be the form of the kidney diaeaBe, the retinitis seldom 
occura without other signs of active kidney mischief, such 
as headache, vomiting, loss of appetite, and often anasarca. 
The quantity of albumen varies very much. In the ab- 
sence of anasarca the eymptonis arc often put down to 
" biliousness," and as in such cases the failure of sight is 
the most troublesome symptutn, the ojihthalmoscope often 
leads to the correct diagnosis. Many of tiie best marked 
cases of albuminuric retinitis occur in the albuminuria of 
pregnancy, and the prognosis for sight in good in many of 
these if the symptoms come on late in the pregnancy. On 
the other hand, some of thera (probably cases of old 
kidney disease) do very badly, and puss into atrophy of 
the nerves. A second attack of retinitis sometimes occurs 
in connection with a relapse of renal symptoms. 

(For the changes which occur in the retina in other 
chronic general diseases, e.g., diabetef, pernicious anemia, 
and leucocythiEmia, see Chapter on Etiology.) 

The term retinitlB ImmoiThagica has been given to 
certain rare cases, where very numerous small linear or 
Same-shaped retinal hemorrhages are found all over the 
fundus, with extreme venous engorgement. It usually 
occurs in only one eye at a lime, and comes on rapidly. 
The patients are often gouty. Thrombosis of the trunk 
of the vena eentralia retina ia probably tho determining 
cause of the condition.' 

Other cases are seen where extravasations, varying much 

■ Hutchiusan ; Micbel, Orat^fe'a Arch, of Ophth., iiiv. 2, 
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ia size, niimlier, and shape, are scattered in different parts 
of the fundus of one or both eyes. Some of them are 
probably 'allied to the above, but often the nature of the 
ease ia obscure, or the hemorrrhages are related to senile 
degeneration of vessels. Such cases are often called reimUis 
apoplectica. 

Lastly, in an important group, a single very large ex- 
travasation occurs from rupture of a large retinal vesBel, 
probably an artery. The hemorrhage is generally in the 
yellow spot region ; in proceeB of absorption it becomefl 
mottled, the deusest parts remaining longest, and, if seen 
in that condition for the first time, the case may be taken 
for one of multiple hemorrhages. These large extravasa- 
tions cause great defect of sight, which comes on in an hour 
or two, but not with absolute Buddenuess. Absorption, in 
all the groups of cases above mentioned, is very slow. 

Hemorrhages may occur from blows on the eye. They 
are usually small and quickly absorbed, differing ia the 
latter resjiect very much from the eases before described. 

Embolism of lite central artery of the retina, or of one 
or more of its main divisions, gives rise to a characterietic 
retinitis, the cause of which can in most cases be recog- 
nized at once jf it be recent; whilst in old cases the ap- 
pearances, taken with the history, always lead to a right 
diagnosis. Thrombosis of the artery causes similar changes. 

The leading symptom of embolism is the occurrence of 
an instantaneous defect of sight, which is found on trial to 
be limited to one eye; sometimes the feeling is as if one 
eye had suddenly become "shut," the blindness being a 
sudden as that &om quickly closing the lids; but whether 
the defect amounts to absolute blindness or not, depends ou 
the position and size of the plug. In any case, owing to J 
the temporary establishment of collateral circulation by ' 
the capillary anastomoses at tlie disk (p. '20-i), the parent 
often notices an improvement of sight a few hours after the J 
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occurrence. But this inipruvc incut is ouly very siiglit, the 
collateral chamiels being quite insufficient to meet tlio de- 
mand promptly; iior is it often permanent, because the 
retina suffers very quickly from the almost complete stasis, 
cedema and iuflammatiun rapidly setting in and leading to 
permanent damage. 

If the case be Been within a few days of the occurrence, 
the red reflex of the choroid around the yellow spot and 
diak is quite obscured, or partially dulled, by a diffused 
and uniform white mist The opacity is greatest just 
around the centre of the yellow spot, where the retina is 
very vascular (Fig. 09 j, and where its cellular elemenla 
(ganglion and griioule layers) arc more abundant than any- 
where else; but at the very centre of the white miat a 
small, round, red sjiot is genernlly seen, so well defined that 
it may be mistakcji for a hemorrhage; it represents the 
fovea, eeniralis, where the retina is so tbiu that the chomid 
continues to shine through it when the surrounding parts 
are opaque; it is spoken of by authors as the "cherry-red 
spot at the macula lutea." This appearance h very seldom 
seen except after sudden arrest of arterial blood supply, by 
embolism or thrombosis of the arteria centralis, and per- 
haps by hemorrhage into the optic nerve compressing the 
vessels; and of these causes embolism appears to be the 
commonest. The hasie surrounds and generally affects the 
disk also, which soon l)eciimes very pale. The small veins 
in the yellow spot region often stand out with great dis- 
tinctuess, partly because enlarged by stasis, ami partly from 
contrast with the whito rettna. Small hemorrhages are 
often present. The larger retina! vessels, both arteries and 
veins, are more or leas diminislied at and near the disk, the 
arteries in the most typical eases being reduced to mere 
threads; while both arteries and veins are sometimes ob- 
served to increase in sizo as they recede from the diak. 
The arteries, however, are not always extremely slirunken 
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in cases <it' retinal embolism, the variatinns depending upon 
the pOBitifin and size of the plug, ''. p., upon whether it 
causes complete occlusion oi' not. The sudden and com- 
plete failure of supply to a branch of a retinal artery iu 
Bometimes followed by its emjitying and shrinking to a 
white cord almost immediately. In other cases a large 
artery may for a time be little, if at all, altered in size and 
yet its blood column be quite etaguant, hs is proved by the 
impossibility of producing pHlsation in it by tho firmest 
pressure on the globe, whilst tlie other branches r^pond 
perfectly to this teat (g. 72). But in other cases, this 
pressure test, which showed hlockage of some or all 
branches shortly after the onset, again produces pulsation 
a few days later, without any visible evidence of collateral 
circulation. 

In from one to about four weeks the cloudinets dears 
off, and the disk passes into moderately white atrophy ; the 
arteries, or some of them (according to the position of the 
plugging), are either reduced to bloodless white lines, or 
are simply narrowed considerably, but still pulsate eaaUy 
on pressure. 

Bight is always extinguished, or only perception of large 
objects remains, whatever be the final state of the blood- 
vessels. In the rare cases, where an embolus passes beyond 
the disk, and is arrested in a bmnch iit some distance &om 
it, the changes are confined to the corresponding sector of 
theretina, and a limited defect of the field is the only result 
It is scarcely necessary to say that no treatment can be of 
any use in cases of lasting occlusion of the retinal arteries, 
few cases where instantaneous blindness of both eyea 
baa been associated with extremely diminished arteries 
("{aehtsmia reiina"), iridectomy has been fullowed by 
return of sight; lower tension causing re establishment of 
circulation. These cases generally occur atter whooping- 
cough. (See also Quinine Blindness.) 
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Ttetinitia pigmentosa in a very slowly progresi^ive eym- 
nietrical diseage, leading tu atrupLy »{ the retina, with 
collection of black pigment in ita layers and around the 
bioodveasels, ami Bccondury atrophy of tlio <li»k. 

The earliest Byniptora ia inability to see well at night or 
by artificial light (night-blindness, nyctalopia). Concentric 
contraction of the visual field soon occurs. These defects 
may reach a high degree, whibt central vision remains ex- 
cellent in bright daylight. The symptoms are noticed at 
an earlier stage by patients in whom the cliuroid ia dark 
and absorbs much light. 

Ophthalmoscopic examination, where these Bymptoms 
have been present for some years, shows : (1) at the equator 
or periphery a greater or less quantity of pigment arranged 
in a reticulated or linear manner (Fig. 72"), often with 
some small separate dots; {'J.) in advanced cnsea, evidence 
of removal of the pigment epithelium, but never any 
patches of choroidal atrophy; (3) that the pigment is 
arranged in a belt, which is in general terms uniform, the 
pattern being most crowded at the centre and thinning out 
towards the borders of the belt; (4) that the changes are 
always symmetrical, and the symmetry very precise. These 
appearances are quite characteristic of true retinitis pig- 
mentosa. In addition we find (5) diminution in size of the 
retinal bloodvessels, the arteries in advanced cases being 
mere threads; (6) a peculiar hazy, yellowish, "waxy" 
pallor of the optic disk (p. 211); (7) sometimes the pig- 
mented parts of the retina are quite hazy; (8) posterior 
polar cataract and disease of the vitreous are often present 
in the later stages. The latter changes (5 to 8), however, 
are found in many cn^es of late retinitis consecutive to 
choroiditis, and are not peculiar to the present malady. 

The disease beglus in childhood or adolescence, progresses 
slowly but sTirely, and as a rule ends in blindness some 
time after middle life. A few cases of apparently recent 
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ui'igin are ween in quite aged perBons, and a i'uw are con- 
Bidered tn be truly congenital. The quantity of pigment 
visible by the ophthalmoscdpf! viiriea much in cases of 
apparently eq^ual duration, and is not in direct Telation. to 
the defect of eight; cases even occur which certainly 
belong to the aame category in Tvhich no pigment ia visible 
during life, the retina being merely hazy, and in one BUch 
case microscopical examination revealed abundance of 
minutely divided pigment (Poncet). The pathogenesis of 
the disease is not finally settled ; it is at present doubtful 
whether there is from the first a slow scleronis of the oon- 
nective-tiesoe elements of the retina, with passage inwards 
of pigment from the pigment epithelium, or whether the 
disease begins in the superficial layers of the choroid and 
the pigment epithelium. Its cause ia obscure. It is un- 
doubtedly strongly heritable, and many high authorities 
believe that it is really produced by consanguinity of 
marriage, either between the parents, or near ancestors of 
the affected persons. Many of its subjects are of full 
mental and bodily vigor; but others are badly grown, 
suffer from progressive deaihesa, and are defective in intel- 
lect. Although want of education, as a consequence of 
defective sight and hearing, may sometimeM account for 
this result, we cannot thus explain the various defects and 
diseases of the nervous system which are not unfrequently 
noticed in kinsmen of the patients. That the subjects of 
this disease should be discouraged from marrying is suf- 
ficiently evident. 

In a few cases galvanism has been followed by improve- 
ment both of vision and visual' field, but no other tKUtr 
ment has auy influence. 

Complications such ns cataract and myopia are not ub- 
and must be treated on general principles. 



' GuDti, Oph. HoBp. Reporta, x. 161. 
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There are cases in which great diflSculty is experienced 
in distinguishing widely diffused and superficial choroiditis, 
with pigmentation of retina and atrophy of the disk, from 
true retinitis pigmentosa. The question will generally 
relate to cause, as between retinitis pigmentosa and cho- 
roido-retinitis from syphilis (p. 197). But other cases of 
choroido-retinal disease occur, which, though easily dis- 
tinguishable from retinitis pigmentosa, are, like it, related 
to some general disease of the nervous system in the patient 
or his parents, and not to syphilis. 
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The optic nerve is often diBeaeed in its whole length, oi 1 
in somepart of ita course, either within the skull, in the] 
oibit, or at its intraocular end. 

The effect of diBease of the optic nerve in producing (1) 
ophthalmoscopic changes in ita visible portion (the optic 
disk, or papilla optica), and (2) defect of sight, varies ' 
greatly accordiog to the seat, nature, and duration o 
disease. The appearance of the disk may be entirely 
altered by cedema and inflammation, without the nerve- 
fibres losing their conductivity, and, therefore, without 
loss or even defect of sight ; on the other hand, inflamma- 
tory or atrophic changes, causing destruction of the nerve- 
fibres, may arise in the nerve at a distance fr^m the eye, 
and, wTiilat producing great defect of sight, cause little or 
no immediate change at the disk. Although we are here I 
concerned chiefly with the ophthalmoscopic and visual 
sides of the question, a few words are needed as to the - 
morbid changes iu the nerve. 

The pathological changes to which the optic nerve I 
is liable include those which affect other nerve- tissues, i 
Inflammation varying in scat, cause, and rapidity, an4 I 
resulting in recovery or atrophy, may originate in the | 
nerve iteelf, may pass down it from the brain (descending^ I 
neuritis), or may extend into it from parls around; atrophy | 
may occur from pressure by tumors, or by distention of '] 
neighboring cavities (c. g., the third ventricle), or from | 
laceration or compression after fracture of the optic canal \A 



225 



and the optic nerve ia very subject to the chango known as 
" g''*y degeneration " or " sclerosis." 

Lastly, the optic nerve being surrounded by a lymphatic 
space ("subvaginal space"), which is continuous through 
the optic foramen with the meningeal spaces in the skull, 
and is bounded by the tough fibrous " outer sheath " of the 
nerve, is liable to be affected by fluid or inflammatory 
products in that space. Such retention or secretion of 
fluid in the subvaginal space is often fouvdpnut mortem, in 
cases of the optic neuritis about to be described as bo 
commonly associated with intracranial disease, and has 
been heid to explain its occurrence. Recent microscopical 
research, however, has shown that in many, probably in 
all, cases proofs of iuflaomiation can be traced along the 
whole course of the optic nerves from their intracranial 
part to the eye. The occurrence of optic papillitis' in 
intracranial disease is probably, therefore, explained in all 
cases by extension of inflammation from the brain or its 
membranes by way of the interstitial connective tissue, or 
down the inner nerve-sheath, or perhaps, in some cases, 
along the intrinsic bloodvessels of the optic nerve. This 
explanation by "deseendiug neuritis" has always been 
accepted for the papillitis caused by meningitis. But other 
hypotheses, which have been, or seem likely to be, given 
up, have hitherto been held by most authorities to be more 
applicable to the papillitis caused by cerebral tumor, 
because in these cases the signs of inflammation in the 
trunk of the nerve above the disk are often slight, and 
can be detected only by a careful microscopical ex- 
amination of well-stained sections. The part taken by 
the fluid which, as stated above, is often present in the 

* Papillitis has been proposed by Leber to designate the ophthal- 
moscopic appearances of the inSamed or swollen di^k, without 
reference Ui theories of causation, or hi the state of the nerve 
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Bubvaginal space of the nerve ami iu greatest quantity I 
close to the eye, is nut yet known. It may poseibly act in f 
either or both of two ways ; mechanically by compresBUig I 
the nerve and hiniieriug return of blood from the retina, ,1 
and thus complicating an already existing neuritis, > 
vitally by carrying inflammatory germs from the cranial 
cavity to the optic uorve. It ia not yet fully known how i 
cerebral tumors set up descending optic neuritis when the, J 
absence of fluid in the sheath precludes any appeal to ita M 
influence ; but many facta point to the probability that th^ I 
do so by lighting up irritation with increase of cell growth 1 
in the surrounding brain substance, or in other cases by J 
causing localized meningitis. Nor is it fully uuderBtood i 
why the other cranial nerves are so seldom damaged, at ' 
least permanently.' 

Aa already stated in previous chapters, inflammation 
may extend into the disk from the retina or choroid near 
to it, and may occur in consequence of the sudden arrest 
of tho blood-current in emboliani and thrombosis of the 
central retinal vessels, in thf ir course through the nerve. 

Ophthalmoscopic eigns of inflammation of the optio dikk. 
— The changes ciiiised by rcdema of the disk are mingled 
with those of congest ion and inflammation. It is no longer 
useful to maintain the old distinction between "ewoII«a ^ 
disk," or "choked disk," attributed to compression of the 
optic nerve by fluid in ita aheath, or with less reasoa 
to pressure upon the ophthalmic vein at the caveraoua 
sinus, and " optic neuritis." The latter term waa formerly 
reserved for eases showing little t^ema, but much opacity, 
changes which were supposed especially to indicate ia* 
flammation passing down the trunk of the nerve team 



< For a full and iDBeierlj tlatemont of thia difficult 

richi^d wiih niBtiy new fact?, ilio reader ii referred 

Gowers' Uanual and Atlas of Medical Ophtbalmoscopj (p. 
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the braiu. The chunges are often niixei] or present at 
different stages of the same ease. The terms "neuritis" 
and "papillitis'" will be here used to the exeliiaion of 
" choked disk." 

The most importimt early changes in optic papillitis are 
blurring of the border of the disk by a grayish opalescent 
haze, distention of the large retinal veins, and swelling of 
the disk above the surrounding retina. Swelling is shown 




liuua 1 ui eevera papillitis. Sevsral elongatad 
border of diik (After Haghlinga jBokaon.) 

by the abrupt bending of the vessels, with deepening of 
their color and loss of the light streak — they are, in fact, 
seen fbreshorteued ; also by noticing that alight lateral 
movements of the observer's head or lens cause an apparent 

' Much Jigbt htts within the laat two or three years baen thrown 
.>n tha subject by Ilia niicrusecipiclil work of Guwers, Staphen 
Mftckaneie, Edmunds, and Brailey, in this country. Trans, of 
the Ophthalmologiofxl Society, vol. i,, 1881, and Trana. of the 
Internal. Ued. CoDgtess, 1881, vol. 3, p. 61. 
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movemeDt of the vessels at the disk uver the choroid behind, , 
the two objects are on different levels (p. 213, foot* j 
The patient may die or the disease may, after a j 
very varyiiig time, recede at this stage. But generally, 
further changes occur; the haziness becomes decided | 
opacity, which more or leas obscures the central vessels 
and covers and extends beyond the border of the papillft 
(Fig. 75), so that the disk appears considerably increased ' 
in diameter ; its color becomes a mixture of yellow and 
pink with gray or white, and it looks striatfid or fibrous, 
appearances due to a wiiitish opacity of the nerve-fibres 
mingled with numerous email bloodvessels nnd hemor- 
rhages. Tlie veins become larger and more tortuous, eve 
kinked or knuckled ; the arteries are either normal i 
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^L somewhat contracted ; there may be blood patches. The I 

^K swelling of the disk may attain a very high degree, the ' 

^^L promiueuce being realized chiefiy by attention to the ' 

^^V above-mentioned changes in the course and appearance of j 

^^M the ve 



Such changes may disappear, leaving scarcely a tracd; 1 
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or a certain degree of atrophic paleuesa of the disk, with 
sume narrowing of the retiual vessels and thickening of 
their sheaths, or other eliglit changes, may remain. But 
in many cases the disk gradually, in tlie course of weeks 
or months, passes into a state of atrophy ; the opacity first 
becomes whiter and smoother looking ("woolly disk"); 
then it slowly clears ofi', generally first at the side next the 
yellow spot, and the retinal vessels simultaneously shrink 
to a smaller size, though they often remain tortuous for a 
long time C^ig- 77^- As the inist lifts, the sharp edge, and 




finally the whole surface of the disk, now of a staring-white 
color, again comea into view, A Blight haziness often re- 
mains, and the boundiiry of the disk is often notched and 
irregular; hut these are not signs upon which too much 
reliance must be placed. The degree to which the central 
vessels are shrunken b one of the best signs of the degree 
of atrophy of the nerve after neuritis ("consecutive" or 
"post-papillitic" atrophy). 

Sight is seMijni mueh iilfeeted until marked papillitis has 
existed some little time; if the morhid process quickly 
cease no failure may take place, or eight may fail, may 
even sink alnmst t'l hlindness, for a short time, and recovery 
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take plate if the changes ceaf«e before compreaBion of the i 
nerve-fibrea has given riae to atrophy. fJradual failure 
late in the case, when retrogressive changes are already 
visible at the disk, is a bad sign. Tlie sight seldom changes, 
either for better or worse, after the Bigns of active papillitis 
have quite passed off, and though the relations between 
sight and final ophthahitoscopic appearances vary, it is 
usually true (I) that great shrinting of the prindpal 
retinal vessels indicates great defect of sight, and generally 
accompanies extreme pallor 'with some permanent residual 
haziness of the disk (advanced poat-papilHtic atrophy); 
(2) that considerable pallor, and other slight changes, such 
as white lines bounding the vessels, or streaks caused by 
increase of the connective tissue of the disk, are compatible 
with fairly good sight, if the central vessels are not much 
shrunken. 

Advanced atrophy, undoubtedly following papillitis, does 
not, however, always show signs of the past violent inflam- 
mation; the appearances may indevd be indistinguishable 
from those caused by primary atrophy. 

Papillitis ia double in the great majority of cases; if 
single, it generally indicates disease in the orbit. In the 
double cases, however, there are often inequalities, in time, 
degree, and final result, between the two eyes.' 

The changes are not always limited strictly to the disk 
and its border (pure papillitis), for in some cases a wide 
zone of surrounding retina is hazy and swollen, exhibiting 
hemorrhages and white plaques, or lustrous white dots 
(papiUiM-etinilis, nmiro-^etinitis). It ia uot always easy to 
aay in such a. case whether the changes are doe to renal 
disease with great swelling of the disk (p. 216], or to some , 
intracranial malady. In ]-enaI cases there is always albu- 



' Single neuritis has boau seen in it few cuses uf cerebrul tumor 
by Hughllngi Jftcksoa and cthere. 



IlISEASKS OS TUB OPTIC 



mtnuria, the putieut is seidoiu a young child, uml the ca^e^ 
with must Ecvere ueuro-retiuitiH occur in na advanced stage 
of kidney disease;' in tlie cases of ncuro-retiuitis moat 
closely resembling renal casea but caused by cerebral dia- 
eaac, there will be no albumen, and the changes vill sel- 
dom closely resemble those of albuminuria until they have 
existed fur long and causeii veiy great defect of sight. 

Etiuloov. — Papillitis occurs chiefly in cases of irritative 
intracranial disease, viz., in meningitis, both acute and 
chronic, and in intracranial new growths of all kinds, 
whether inflammatory (syphilitic gummata), tubercular, or 
iijiplastie. It is very rare in cases where there is neither 
inflammation nor tissue growth, as in cerebral hemorrhage 
and intracranial aneurism. Further, it must be stated 
that no constant relationship has been proved between 
papillitis and theseat, extent, or duration of the intracranial 
disease. Papillitis has occasionally been found without 
coarse disease, but with widely diffused minute changes, in 
the brain. 

Thus, the occurrence of papillitis, altliough pointing very 
strongly to organic disease within the skull, and especially 
to intracranial tumor, is not of itself either a localising 
or a differentiating symptom. Inflammation about the 
sphenoidal fl^vure, thrombosis of the cavernous sinus, and 
tumors and inflammations in the orbit, are occasional 
causes of papillitis and of descending neuritis, which is 
then usually one-sided, and often accompanied by extreme 
OKlema and venous distention; in some of these there is 
protrusion of the eye and affection of other orbital nerves, 
and the exact seat of disease may be very obscure. 

In a few cases well-marked double papillitis occurs with- 
out other symptoms and without assignable cause. Other 
occasional causes of double papillitis, with or without 



' Gowors, p. Ifi". 
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retinitis, are lead poifioning, the various exanthemata, 
Budden Biippreesiun uf meDstruation, einiple anemia, and, 
perhaps, esposure to cold. 

Certain cases of failure of sight, often in only one eye, 
with alight neuritic changes at the disk, followed by recov- 
ery or by atrophy, ore probably to be referred to neuritis 
behind the eye (retrobulbar neuritis). The changes are 
clinically very different from any of those above described 
(see page 2-10, 3). 

Syphilitic disease within the skull is a common cause of 
papillitis, but the eye changes alone fiirnish no clue to the 
cause, nor to its mode of action, which may be: CI) by 
giving rise to intracranial gumma not in connection with 
the optic nerves, but acting as nny other tumor acts (see 
above); (2) by direct implication of the chiasma or optic 
tracts in gummatous inflammation ; (3) in rare caaea neu- 
ritis ending in atrophy and blindness occurs, in secondary 
syphilis, with severe head symptoms pointing to acute 
meningitis. 

The condition of the pupil in neuritic affections depends 
partly on the state of sight and partly on the rapidity of 
its failure. Aa a rule, in amaurosis from atrophy of tho 
disks after papillitis, the pupils are for a time rather widely 
dilated aud motionless ; after a while they often become 
smaller, and, unless the blindnese be complete, they regain 
a certain amount of mobility to light. 

Atrophy ok 'mn Oitic Dlhk. 



By this is meant atrophy of the nerve-tibres of the disk, 

I and of the capillary vessels which feed it. It is shown by 

^hange of color, and in most tases by a preternatural 

8 of outline. The central retinaltj^asels may or 

ny not be shrunken. The disk is too white ; milk-white, 

niiah, grayish, or yellowish in different cases. Its color 
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may be quite uniform, dead, ur opaque looking, or some one 
pitrt may be wiiitcr than another; tho stijipliDg of the 
lamina eribrosa {p. 69) may be more visible tliau in health, 
i>r, on the other haiiil, entirely absent, aa if covered or filled 
up by ivhitc pnii't (Figs. 78 and 7^). The choroidal 




Simp] a alro^ihy of 
{Weokar.) 



boundary \a too sharply defined; it may be even and 
circular, or irregular and notched. Within it the Bclerotio 
ring fp. 69) is oilen seen with unnatural clearness, being 
even whiter than the nerve which it encircles. Mere pallor 
of the disk, as is present in extreme general anxmia, must 
not be mistaken for atrophy ; the change is then cue c 
color only ; there is neither unnatural distinctness, loss of 
transparency, nor disturbance of outline. The largo retinal 
vessels are to be carefully noted as to size and tortuosity, 
both points being important in the diagnosis of cause, and 
for prt^oBJa. 

Local Causes. — (1) The nerve-fibres undergo atrophy 

during the absorption and shrinkage of the new connective 

tissue formed during severe neuritis, whether this affect the 

disk alone or the whole length of the nerve (see p. 230). 

20* 
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(2) When the disk participatea secondarily iu inflam- 
matioQ of tlie retina or choroid it also participatea in the 
succeeding atrophy fpp. 197, 21 1). 

(3) Atrophy of any part of the optic nerve-trunk or 
tract, wbether from pressure, aa by a tumor, or by disten- 
tion of the third ventricle iu hydrocephalus, from injury, 
or localized infiammation, leada to secondary atrophy, 
nhich BODuer or iater becomes evident at the disk. Buch 
coses often show the couditioua of pure atrophy, without 
complication either by adventitious opacity or disturbance 
of outline, and often without change in the retina! vessela. 
They are not very common. 

(4) The optic nerves are liable to chronic sclerotic 
changes with thickening of the connective-tissue frame- 
work and atrophy of the nerve-fibres, without any occurrence 
of ])apilliti8. The change in these cases appears to begin 
at the dink, but the exact order of events is not fully known 
in tbia large and important group. Groups 3 and 4 fur- 
nish the cases which are known clinically aa "primary" or 
"progressive" atrophy <if the optic Ubk. 

Clmical aspects of atrophy of tJie disks. — As in optic 
neuritis, so in atrophy and pallur of the disk, there is no 
invariable relation between the appearance (especially the 
color) of the disk and the patient's sight. A considerable 
degree of pallor, wliich it may bo impossible to distinguish 
from true atrophy, is sometimes Been with excellent central 
vision (p. 43), though usually accompanied by some defect 
of the visual field, .Again, it is often the ease that the disks 
will look just alike, although the sight is much better in 
one eye than in the other. ("Compare Central Amblyopia, 
p. 240, 4.) 

Patients with atrophy of the disk come to us because 
they cannot aee well or are completely amaurotic. There 
are usually no other local symptoms except such as are 
iumtshed by the pupils, and in this respect cases of double 
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optic Btrupliy present maDy variatinDS. lu })OEt-papil]itic 
atrophy tiie pupils ai-e generally twi large, aud sloggiah or 
motionless to light ; in most cases of primary progressive 
atrophy tliey are of ordinary size, or snialler tlian usual, 
and act very imperfectly. When only one eye is affectedi 
the other being quite healthy, the pupil of the amaurotic 
eye hua no direct action to light (p. 39) and it may be a 
little larger than its fellow. 

The visual field, in cases of atrophy, is generally con- 
tracted, or shows irregular Invasions or sector-like defects. 
Color-blindness is a marked symptom in nearly all cases of 
atrophy, but is not always proportionate to the loss of 
vision, being in some much greater and in others much less 
than the state of vision would lead ua to expect (see also 
Amblyopia). Green is the color lost soonest in nearly all 
cases, aud red next, but iu this respect variations nre occa- 
sionally observed. 

A. Cases in which both disks are atrophied may be con- 
veniently classified as follows in regard to diagnosis and 
prognosis. 

(1) If the changes point decidedly to recently past 
papillitis (p. 229), there is some prospect of improvement; 
but, on the other hand, sight may for a time get worse. 
The case must, of course, be investigated most carefully as 
to the cause of the neuritis. If sight has been stationary 
for some months, further change is unlikely, 

(2) Whenever the retinal arteries are much shrunken, 
whether neuritis have occurred or not, the prognosis is bail 
(p. 230). 

(3) The most careful examination leaves it uncertain 
whether previous papillitis have occurred. Still, aa con- 
secutive cannot always be distinguished from primary 
atrophy (p. 230), inquiry should be made for previous 
symptoms of intracranial disease. But in a large number 
of the fflsps, which present no ophthalmoscopic evidences 
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c disease of tlia spinal 
T, mucli more rarely. 



made out and no cause 
are relatively common 



of previous papillitis, the hi^orr ^411 be quite nt^tive as 
to cerebral eymptoms ; and these will, for the moet part, 
&I1 into the fulloving two grou^^ 

(4) There are symptoma of chron 
cort), UEually of locomotor ataxy; 
Hymptonia of general paralysis. 

(5> No spinal symplonia can 1 
assigned for the atrophy; thee 
casee. 

The sclerusis leading to atrophy of the disks in locomotor 
ataxy (4) usually comes on early in that disease, oiWn 
before well-marked spinal symptotus have appeared. The 
optic atrophy always becomes syniiuetriual, tliough it gen- 
erally begins some months sooner in one eye than in the 
other; it always progresses, thongh sometimes not for 
years, to complete, or all but complete blindness. The 
disks are usually characterized by a unifurmly opaque, 
gray-white color, the lamina cribrosa being oilen concealed, 
although neither the central vessels iiur the disk margin 
are obscurtd in the least (Fig, 79). The central vessels 
are often not nmteriaUy lessened in size, even when the 
patient is quite blind.. 

Numerous caaea of progressive atrophy are seen which 

agree in every respect with the above, but where no signs 

of spinal cord disease are present, even though the patient 

has been long blind (5). It is known that in some of 

these patients ataxic symptoms come on sooner or later, and 

it is highly probable that, could the cases be followed up 

for a sufficient number of years, this result would be found 

to be common. Indeed, preatasic optic atrophy is now 

I a recognized method of onset of the disease, though our 

I iaformatiou is incomplete, and we do not yet know in 

I what proportion of cases of optic atrophy the eye diseaie 

remains imcompSieateil. Cases of this cla&a (.5) are fer 

t commoner in men than in women. 
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In raaking the prognosis of cases of progressive, uncom- 
plicated amblyopia or amauroais, with nioro or less atropliy 
of disks, special attention is to be paid to whether or not 
the failure is synchronous, and whether it ia now equal in 
the tivo eyes. ' The state of the fielii of vision in cases seen 
early is also of much iniportanee, though more difficult to 
make out; peripheral contraction, us distinguished from 
central defect, is a bad sign, for progressive atrophy sel- 
dom begins with defect in the centre of the field. Cases 
of gradual uncomplicated failure of sight, in which the 
symptoms have, from the begiuning, been equally sym- 
metrical, will generally be found to show but slight 
atrophic chaogea in proportion to the defect of sighL 
(Amblyopia, p. 240, 4.) 

B. Single amaurosis with atrophy of the disk, in a ma- 
jority of cases, indicates former embolism of the central 
artery (p. 218), or some local affection of the trunk of 
the optic nerve (pp. 231, 234, 240). The latter cases often 
give a history of having suffered from severe localized 
headache or neuralgia. But here it must be remembered 
that in cases of progressive atrophy, accompanying or pre- 
ceding spinal disease, a very long interval occasionally 
separates the onset of the disease in the two eyes, and we 
may see the first eye before the commencement of disease 
in the second. 

Single amaurosis following immediately afler injury to 
the head, and leading in a few weeks to atrophy, indicates 
damage to the nerve from fracture of the optic canal 
(p. 234, 3), The blow is generally on the front of the 
bead and on the same side as the atlected eye. 
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AMBLYOPIA AND PUNCTIONAL DISOILDERS OF RTGIIT. 

The term amblyopia means dulnees of sight, but ita use 
is generally restricted to cases of ilefective acutenees of 
sight (p. 43), short of lilindncss, in which the visible 
changes are disproportionately slight. Amaurosis indi- 
cates a more advanced affection — complete blindness with- 
out apparent cause. These terms ai'e essentially clinical, 
whilst papillitis and atrophy imply easily recognized patho- 
logical changes in the disk. Amblyopia may depend 
upon disease in the retina, in aiiy part of the optic nerve 
or tract, or in the optic centres ; and it may be temporary 
or permanent. It is always most important to distinguish 
single from symmetrical cases. 

Two ci>mmon and important forma of iin symmetrical 
amblyopia may be considered first. 

(1) Amblyopia &om suppresBioa of the image in one 
eye, in cases of squint. A squinting person, in order to 
avoid the difficulties of double vision f p. 33), suppresses the 
consciousness of the image formed in the squinting eye. If 
this prDces.s be continued, the sensorium becomes perms- 
nently blunted for images in this eye ; we say that the eye 
is amblyopic when we ought to say that the corresponding 
centre loses perception. This defect, though often very 
:great, affects only that part of the visual field which is 
common to both eyes, and is therefore least marked in the 
outer part of the field. It continues after the squint liaa 
disappeared, i,e,. when both eyes are again directed con- 
stantly to the same object ; but it can be relieved or cured, 
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except iu very bad cases, by oit-repeateJ eeparate practice 
of the defective eye, the sound eye being closed. Tiie sup- 
pression ia much more eaaiiy effected by some peraoua than 
others, and early in life than later ; hence those who have 
squinted constantly since early childhood seldom have di- 
plopia when they come fur advice several years after- 
wards, while if squint be acquired later, diplopia lasts for 
years if not for life. When the Bupprcssion ia temporary, 
even though often repeated, aa in caacs of alternating and 
of periodic squint, no amblyopia results.' 

(2) Amblyopia from defective retinal ima^s, — In cases 
of high hyper me tropia or astigmatism, when clear images 
have never been formed, the correction of the optical de- 
fect by glasses at the earliest practicable age often fails, 
at any rate for a time, to give fiill acutenesa of sight. 
Want of education in the appreciation of clear images is 
probably the chief cause, though defective development 
of the retina may also come into play. We may explain 
in the same way the common cases in which, with ani- 
sometropia, the sight of the more ametropic (p. 286) eye, 
even when corrected by the proper glasses, remains de- 
fective, although no squint have existed; and in some 
degree also the defect often observed after i>erfectly success- 
ful operations for cataract in children. When discovered 
late in life this defect is seldom altered by correcting the 
optical error, but in children the sight may improve when 
the suitable glasses are constantly worn. 

In cases of amblyopia not belonging to either of these 
categories a definite date of onset will generally he given. 

' It should ba flluted thBt,thia, the tommnnly received, expUna- 
tion of the anibljopiii of iho eyea wiiicli huve Equinted from enrlj 
life has bean assumed un tbe theory of cimgeniul (rather th&a 
acquired) "correspondence" between tha two retinfl?, and tht<.^ 
it ii doubted by bo high an authority as Prof. Schweigger, of 
Berlin. 
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Two jirinclpal divisionH may be formed, according as the 
defect is single or double. It must here be noted, how- 
ever, that defect or blindness of one eye often exiata ua- 
ItnowE for years, until accidentally discovered by cliemg 
the sound eye. Thia ignorance of the defect is nwHt com- 
mon when the failure has been gradual, painless, and Dot 
accompanied by any change in the appearance of the eye. 
The patient is naturally alarmed at the discovery; but 
much caution must be used iu accepting his belief that 
the defective eye failed when its defect was found out. 
Sudden failure of one eye is, ae a rule, dated correctly ; 
and the same is true of gradual failure of the right eye 
in a man used to rifle shooting, or to " Bighting " for any 
purpcse. 

(3) Casea of recent failure of one eye with little or no 
ophthalmoscopic change occur hut rarely, generally in 
young adults ; the onset is often rapid, with neural^c 
pains, sometimes very severe, in the same side of the head. 
There may be pain in moving the eye, or tenderness when 
it is pressed back into the orbit. The degree of amblyopia 
varies much, but is often specially marked at the centre 
of the field. The disk of the affected eye ia sometimes hazy 
and congested. The attack is often attributed to exposure 
to cold. Most of the casea recover under the use of blistera 
and iodide of potassium, but in a certain number the defect 
is permanent, and the disk becomes atrophied. A reft-o- 
bulbar neuritis, ut\eae\}ghtAad transient, most likely occurs 
(p. 232), and the cases are perhaps analogous to peripheral 
paralysis of the facial nerve. 

(4) Much commoner is a progressive and e<^ual failure 
in both eves, often amounting in a tew weeka or months to 
great dei'ect (1-1 or 20 Jaeger, or V. from J to ^), witi 
no other local symptoms except perhaps a little frontal 
headache, but often with general want of tone, nervouanefls, 
and loss of sleep and appetite. Ophthalmoscopic changee, 
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never pronounced, may be quite absent. At an early 
period the diak is oitoa decidedly congested, aud slightly 
swollen and hazy, but these uhangra are so ill-marked that 
competent observers may give different accounts of tbeBume 
case. Later the side of the disk next the y. s. . and finally. 
in bad cases, the whole papilla, becomes pale, and the 
diagnosis of incomplete atrophy ia given. The defect of 
sight is describeil as a " mist," and ia usually moat troubla- 
some in bright light and for distant objects, being less ^ a 
apparent early in the morning and towards evening. The g 
pupils are normal, or atinostrathersluggish to light. The f'- t 
deiect of V. is limited to, or mnchgreater__aj, the central .?^. ^ 
part of the field (caiiaing a centriu g eotoi nd), and occupies i , K 
an oval patcb from tbe fisatiou point (corresponding to the , . 
yellow spot) outwards to the blind spot (corresponding to ^.iPl, 
the optic disk\ on which area the perception of^reenand i ^ 
red ia also de fective or abs ent. This symptom may often ^ p. 
be detected by moving a red or green spot (from 5 to 15 mm. 2^p 
square) from the fisatiou point in different directions, the 4t '^ 
eye steadily fixing the upheld finger or other object; thef( 
color of the spot will be seen best (if at all) at a little-^ 
distance from the fixation point (compare p. 250); 
many cases no color delect is apparent if the patient 
tested with large niassea of culor. The periphery of the 
field being good, no difficulty is experienced by the patient 
in going about, the large surrounding objects being 
hence the patient's manner differs from that of one with 
pri^ressive atrophy, who finds difficulty in walking about, 
etc., because his visual field ia contracted (p. 234). 

The patients are almost without exception males, and 
at or beyond middle life. With very rare exceptions they /j\ 

i dJp Rmnknis. ntitl hn-nr, ()||ifiltPi1 fnr iiij^ny ypni-M, gud a large ' 

V number ar e ulsii JTilpiiipfTHfii in B.lpnhol. The exceiitions 
occur chiefly in a very few patients in whom a similar kind 
of atnblyiipia is hereditary, ia liable to afieet the female aa 
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well as the mole membere, aud sometimes comes un much 
earlier in life. The etiology of these caaes ie obscure. Id 
some few of them there ie no evidence of heredity. 

In the contmon caeea it is now generally agreed that 
tobacco ha3 a large share in the causation, and in the 
opiniuii of an increasing number of obeervera it ia the Bole 
excitant. The direct influence of alcohol, and of the 
various causes of general cxbanstion, such as anxiety, 
underfeeding, aud general dissipation, is etitl to some ex- 
tent an open question. My own opinion, bu^ on the 
examination of a, large number of eases, is that tob&cco ia 
the eseential agent, and that the disuse or diminished use 
of tobacco is the one essential measure of treatment. It 
is important to remember that the disease may come on 
when either the quantity or the strength of the tobacco is 
increased, or when the health fails and a quantity which 
was formerly well borne becomes excessive. Hence cases 
ofcetitral amblyopia may, as a rule e pt n tl rare form 
- above m entioned, be named tobacao a blv ^ a 

The prognosis is good if the case me t treatmeot 
early, and if the feilure have be n [la at ely quick. 
In such cases really perfect reco y n a> u , and an 
improvement so striking that the pa nt c n iders Mb 
recovery perfect is the rule. In the more chronic cases. Or 
cases where already the whole disk Is pale, a moderate 
improvement, or even an arrest of progress, is all we can 
expect. If smoking be persisted in no improvement takca 
place, and the amblyopia increases up to a certain point, 
but compiete blindness very seldom, if ever, occurs. In 
the treatment, disuse of tobacco Is the one thing essential. 
If the man drinks too much he slmutd, of course, lessen tlie 
amount. It is usual to give slryi'linia subcutaneoualy op 
by mouth for a ci msiderabJe peiind, but vhelher any med* 
icir.c acts otherwise than by improving the general tone ia 
doubtful ; subcutaneous injections of strychnia, carefiilly- 
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carried out, have not given definite results in my own cases. 
There is reason to believe that the disease depends on a 
chroniu iuflammatioa of the central bundles of the optic 
nerve beginning at a distance from the eye. 

Hemianopsia (usually called hemiopia) denotes loss of 
half the field of vision. When unilocular the defect la 
seldom quite regular, and generally depends upon d etach - 
ment of the retina or a very larg e retinal hemo rrhage. It 
is usually binocular, and then indicates diaease at or behind 
the optitLphiasma. In the great majority of cases the R. 
or L. lateral half of each field is lost The line of separa- 
tion between the blind and the si^iug halves of eadi field 
may pass vertically straight through the fixation point, but 
more commonly it deviates a little, so as to leave intact a 
small area of the field around the fixation point, so that 
central vision is not impairetl; the transition from the 
seeing to the blind half may be quite abrupt, or rather 
gradual. Loss of the K. half of each field, meaning loss 
of function of the L. half of each retina, points to disease 
of the L. optic tract somewhere between the chiaama and 
the corpora geniculata;' but it is believed that lateral 
hemiopia may also be caused by disease of the occipital 
lobe and angular gyrus (Ferrier). Loss of the two nasal 
or two temporal halves is extremely rare. Even when 
hemianopsia has lasted for years the optic disks seldom 
show any change. When lateral hemianopsia coexists 
with hemiplegia, the loss of sight is on the paralyzed side; 
"the patient cannot see to his paralyzed side" (Hughlings 
Jackson); sometimes only a quarter of each field is lost, 
e. ff., I have seen the E. lower quarter lost with partial 
paralysis of the R. leg. 



* Because tbi 
L. bair of eati 
crouiDg over at the optic 
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Hysterical amblyopia and amanrosis lake various forms, 
and real defect is euiuetimea niixed up ivitli conscious 
feigning. In hysterical tieniiantestheaia the eje on the 
ajlected side is sometiraea defective or <juite blind. In 
other casea of hysteria both eyes are defective, but one 
worse than the other; there is concentric contraction of 
the visual fields, Pometimes with, sanietimea without color- 
blindness, a varying degree of defective visual acuteneas, 
and sight is ofteu disprojiortionately bad by feeble light 
(hence the term "nmesthesia of the retina" is aometiniea 
used). There may, however, be iu addition irritative 
Bymptoms — watering, photophobia and spnam of accommo- 
dation — and then the term " liyperjestheaia retinie " or 
"oculi " seeiua more appropriate.' It is important to note 
that in hysterical cases, even when one eye is quite blind 
or has bare perception of light, the reflex action of the 
pupil, direct as well as indirect f p. 39), is fully preserved. 
The prognosis is nearly aiwaya good, though recovery is 
sometimea slow. Iu Bome of the worst cases I have seen 
there has been considerable ametropia (p. 2S6). 

True hysterical amblyopia seems allied, from the oph- 
thalmic standpoint, with a much larger and more important 
class, best epitomized by the term asthent^ia, in which pho- 
tophobia, irritability, and want of endurance, of the cilisiy 
muscle {iKeommodaHve aMhaiopia), or sometimes of the 
internal recti (timsmfnr asthenopia) with some conjunctival 
congestion, are the main symptoms, acuteness of si^t 
being usually perfect, and the refraction nearly or quite 
normal. Of the retinal, conjunctival, and nuiacular &ctoFB, 
any one may be more marked than the others, and it would 
seem that, given a certain state of the nervous systfiin, 
which may be described as impressionable or hypcriesthetic, 

• These cases corresjinnd to the kopiopia hjiterica of Forster. 



ovcr-atiinulatiou of any one is liable to set U]> 
sitive state of tlie other tivo. 

These patients often omjjlain also of dazzling, pain at 
the back of tbo eyes, and headache, or neuralgia in the 
head. AU the symptoms are worse aller tlie day's work 
and sometimes on firat waking in tlio morning, and they 
are liable to vary much with the health. Artificial light 
always aggravates thera, because it is often flickering and 
insufficient, hut especially because it is hot. The symptoms 
often last f<ir months or years, causing great discomfort and 
Berioua loss of time. 

Causation.^TIio paticnla are seldom children or old 
people. Most are women, either young ur not much past 
middle life, often very excitable, and ofl*n with feeble cir- 
culation. If men, they are emotional, fuw, and often 
hypochondriacal. Some local cause can also generally be 
traced, such as close application at needle-work, reading, 
writing, or drawing. Sometimes working on bright colora, 
glittering things, or over the fire seems specially injurious. 
In other cases the condition follows an attack of phlycte- 
nular ophthalmia, or superficial ulcers, which has left the 
fifth nerve permanently unstable. 

Treatment. — The refraction and the Ktat« of the in- 
ternal recti should always he eareCully tested, and any 
error corrected by spectacles. Plain colored glasses are 
aometinies useful. But glaseea will nut cure tlie disease, 
and we must ba on our guard against promising too nuich 
from their use. The patient may be assured that there is 
no ground f<ir alarm, and that the Evniptuma will probably 
pass off sooner or later. He should be discouraged from 
thinking about his eyes, and he need seldom be r[u!te idle. 
The artificial light used should be sufficient and steady 
(not flickering), and should be shaded to prevent the heat 
and light from striking directly on the eyes. Bathing the 
eyes freely with cold water and the occasional employment 
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PraetioBal Bight-UiBiBMs (endemie nyctalopu) is 

CAUsed hy tempi,>r»rY exb»u^><>n of the relinal sensibility 
6\im {imtoogetl exposure to diffused, bright liglit. The 
cir<^ums(»iK>es under «h»cb it oecnrs u^uallT imply not 
only greAt espcistir« to light, bnt lowered generAl Dulrition, 
and pcwsibhr som* fiarticular defect in diet may be neces- 
sary fitr its |iroiluct)i>u. It has often coexi^ed with scurvy. 
81t^e|<tug with the fsoe espoeed to bright moonlight is be- 
lieved to aid )(3 orcunenee. It b commonest in sailors 
after loHg tra)ncal voyag« under bad conditions, and in 
soldiers atler long marching in bright sun. In some coun- 
tries it |ire%iula every year in Tient when no meat is eaten, 
Hiid n);aln in harvest time. It is now but rarely indigenous 
iu our country, but scattered cases occur usually in ciil- 
dnni,' nud it still occasionally prevails in large schools. 

In this iiialndy two little dry films, consisting of &tty 
or acluioeuua matter and epithelial scales, often form on the 
oiii^JuuulivA at the inner aud outer border of the cornea. 
Tlielr lucaiiSiig is not understood, but they are Bometimea 
nlwriit In tills dwini'C nud present in other conditions. In 
tliiiPtionnl nyctalopia there are no ophthalmoscopic changes. 
'ITio dlMhnw) Ii aniin cured hy protection from bright light 



■ Kiidll T«pt<rli numaroiK cwm from near SheOleld. Transac- 
Ugoi of iha OphUi>lniuWt|la«l Sutdat;, vul. i., 1881. 
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and iniprovement of health. That the affection ia local in 
the eyu is ehoHii by the fact that darkening one eye, by 
meaDS of a bandnge during the daytime, has been found 
to restore its Bight enough fur the ensuing uight'a watch 
on board ghip, the unprotected eye remaining aa ba4 as 
ever. Snow-blindiiaig (or ice-blindnese) is essentially the 
same disease, with the addition of congestion, pain, photo- 
phobia, and aumetimea of conjunctival ecchymoscs. These 
pecu.iarities probably depend in some measure on the effect 
of the rareScd atmosphere in which the mountaineering 
cases occur and on the local effect of the reflected heat 
upon tlie conjunctiva. Snow-blindnesa is effectually pre- 
vented by wearing b moke-colored glaaaes. 

Hemeralopi& ( day-blindneBB) occure in certain coses of 
congenital amblyopia. 

Micropsia. — Patients eometimea complain that objecta 
look too smal]. When not due to insufficiency of accom- 
modative power {excessive effort, p. 4'JJ,it is generally a 
symptom of disease of the outer layers of the retina, espe- 
cially in the central region, and syphilitic retinitis is the 
commonest cause (p. 213). Both micropsia and its opposite, 
megalopsia, are sometimes seen in hysterical amblyopia. 

HuiCEe volitantea are seen in the form of small dots, 
rings, threads, etc., moving about in the field of vision, 
though never actually crossing the fixation point, And 
never interfering with sight. They are most easily seen 
against the sky, or a bright background such as the micro- 
scope field. They depend upon minute changes in the 
vitreous, which are present ia nearly all eyes, though in 
much greater quantity in some than others. They vary, 
or seem to vary, greatly with the health, but are of no real 
importance. They are most abundant and troublesome in 
myopic eyes. 

Diplopia ia considered under Paralysis of the Ocular 
Muscles. (See also pp. 33 and 176, for Uniocnlar Diplopia.) 
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For AStedooB of ^i^t in M«^nn and He«it Dise^i^ 
«e Owpter XXllL 

ItalingHi^. — ralient^ »>«- »Bd tben pretend defect or 
blinduc^s of one or iKik eree, or exkggentte an cxiatuig 
defect, or sonetimfs swrctlj sae ktTu|»ne tt> paralrze tli« 
MGonunodadoii. In noet caacB tbe impof^ure is evicteat 
from odier tsiromstanoeB, Irat Bomeunics great difficulty is 
found in det««1ing It. Malingering is &r leaa common 
Iiere than in countries vhere the conscriptiin ia in force. 

The pretended deftct is usually confined to one eye. If 
the patient be iu reality using both eye«, a pri^m held 
before one (by preference the '"blind" one) will produce 
double visi'^n (j>. 2>5). The etereoscope, and also colored 
glasses, may be made very useful. Another teat, when 
only moderate defect is asserted, is to try the eye with 
various weuk glasses, and note whether the replies are 
consistent ; very probably a flat glass or a weak concave 
may be said to ''improve" or "magnify" very much. 
Again, atropine may be put into the eound eye, and when 
it has fully acted the patient be asked to read siuall print 
with both eyes ; if he reads easily the imposture iff clear, 
for he must be reading with the so-called "blind "eye. If 
absolute blindness of one be asserted, the stale of the pupil 
will be of much help (unless the patient have used atro- 
pine); for if its direct reflex action be good fp,39),the 
retina and nerve cannot be very defective (but see Hyster- 
ical Amblyopia). 

Asserted defect of both eyea ia more difficult to expose, 
and, indeed, it may be absolutely impossible ti> convict the 
patient if he ia intelligent and has had access to means of 
information. The state of the pupils, of tlie visual fields, 
and of color perception, are amongst the best teate. 

Color-blindneBS may be congenital or acquired. When 
acquired it ia symptomatic of disease of the optic nerve. 
It may also occur in hysterical amblyopia. 
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Congenital color-bliudnearf ia uut ofteu found uiilus!) 
looked fur. Aucording to recent Rnd extended reaearcbea 
in variouH coimtriea, a proportiwu varying from about three 
to five per cent, of the nmlca are color-bliud in greater or 
less degree, and It appears to be more common in the lower 
than in the upper classes. These facts show the importance 
of carefully testing all men whose employment renders 
good perception of color indispeuaable, auch as railway 
signalmen and sailors. Color-blindness is usually partial, 
i. e., for only one color or one pair of complementary 
colors, but is occaaionally total. The commonest form is 
that in which pure green is confused with various shades 
of gray and of red (red-green-blindness); blindness for 
blue and yellow is very rare. The blindness may he in- 
complete, perception of red, e. y., being merely enfeebled, 
whilst bright red and green are still recognized ; or it may 
be complete for all shades and tints of those colors. Con- 
genital color-blindness is very often hereditary, hut nothing 
iurther is known of iu cause. It is very rare in women 
(0.2 per cent.). Tlie acutenesss of vision (/. e., perception 
of form) is normal. Both eyea are afl^eeted.' 

The detection of color-blindness, either congenital or 
acquired, is easy, if, in making the esamination, wo bear 
in mind the two points already referred to at p. 46, viz.: 
(1) Manypersons with perfect color perception, have a very 
imperfect knowledge of the names of the various colors, 
and appear color-blind if asked to name them ; (2) The 
really color-blind ol\eu do not know it, having learnt to 
compensate for their defect by attention to differences of 
shade and texture. Thus a eignalmau njay be ci)lor-bliiid 
for red and green, and yet may, aa a rule, correctly distin- 
guish the green from the red light, because one ap|)cars to 
him "brighter " than the other. The quickest and best 
way of avoiding these sources of error has been mentioned 
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at p. 46. Certain etaudard colored wnols are given to the 
patieut witliout beiu^ iiumed, and he is asked tu cliooae 
from the whole mass oi skeins oi' wool all that appear to 
him of nearly the same color and shade (no two being 
really quite alike). It', for example, he cannot dietiuguiflh 
green from red, he will place the green teat-skein side by 
side with various shades of gniy and red. Wilful conceal- 
ment of color-blindness is impassible under this test if a 
sufficient number of shades be used. 

As it is necessary to detect slight aa well as high degrees, 
the first or preliminary test should consist of very pale 
colors, and a pale puro green is to be taken as the test. For 
ascertaiuing whether the defect be of higher degree or not. 
Stronger colors are then used ; a bright rose color, e. g^ 
may he confused with blue, purple, green, or gray of cor- 
responding depth, and a scarlet with various shades and 
tints of brown and green. 

It may here be noted that the visual field is not of the 
same size for all colors, green and red having the smallest 
fields, and that the perception of all colors ia, like percep- 
tion of form (p. 43), sharpest at the centre of the' field 
(Fig. 26}, With diminished illumination some colors are 
less easily perceived than others, red being the first to dis- 
appear, and blue persisting longest, i. e., being perceived 
under the lowest illumination ; but in dull light the colors 
are not confused as in true colar-hliudncHs. In congenital 
color-hllndnesB, as «e have seen, red-gretu- blindness is the 
comraoneat form ; and in cases of amblyopia from com- 
mencing atrophy of the optic nerve green and red are 
almost alwiiys tlie firnt I'olors lo lull, blue remaining last. 
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DISEASES OF THE VITREOUS. 

The vitreous humor ia nourished by the veseels of the 
ciliary body, of the retina, and of the ojitic disk, and is 
probably influenced by the state of the choroid also. In 
many casea disease of the vitreous can be pr(jved during 
life to be associated with (and dependent on") disease of one 
or other of the structures named. 

Thus, in connection with various surrounding morbid 
processes, the vitreous may be the seat of inflammation, 
acute or chronic, general or local, and of hemorrhage. It 
may also degenerate, especially in old age, its cells and 
solid parts undergoing fatty degeneration, become visible 
as upacities, whilst its general bulk becomes too fluid. The 
only change which we can directly prove in the vitreous 
during life ia loss of transparency from the presence of 
opacities moving, or more rarely fixed, In it ; but from the 
freedom and quickness of their movements, some idea may 
also be formed of the consistence, or degree of fluidity, of 
the humor itself 

Opacities in the vitreous may take the form of large 
dense masses, as from abundant or recent bleeding, or of 
niembranes like muslin, crape, " bee's wings " of wine, 
bauds, knotted strings, or isolated dots ; and they may be 
either recent, or the remains of long antecedent exudations 
or heniorrhagea. Again, the vitreous njay become more 
uniformly misty, owing to the diH'usion of numberless dots 
("duat-like" opacities), which need careful focussing by 
direct examination to be eeparntely seen. 
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Opacitiea in the vitreous are uHually detected with great 
eaee by direct ophthalmoBcopic examination at from 10" 
to 18" from the patient, but are generally situated too fer 
forward (t. e., too fiir within tlie fiicus of the IcDa-system) 
to be seen clearly at a very abort diatauce (pp. 73 and 64, c). 
By asking the patient to move hia eye sharply and fiilly 
from side to aide and up and down, the opacities will be 
Been againat the rod ground, as dark figures which eontiiiue 
to move after the eye has come to rest; they are thus at 
once distinguished from opacitiea in the cornea or lena, or 
from dimly seen spots of pigment at the fundus, which move 
only whilst the eye moves. The opacitiea in the vitreoua 
move just as solid particles and films move in a bottle after 
the bottle has been shaken, and the quickness and freedom 
of their movement in the one case aa in the other depends 
very much on the thinness or the viscidity of the fluid. 
Whenever opacities in the vitreous pass across the field 
quickly and make wide movements, we may be sure that 
the humor is too fluid ; and the contrary may be concluded 
when tliey move very lazily. In some caaoa only one or 
two opacities may be present, and may only come into 
view now and then. Moving opacities in the vitreous 
obscure the fundus both to direct and indirect ophthalmo- 
scopic examination, in proportionj» their ai/e, density, and 
position ; a few isolated dots scarcely affect the brightness 
of the ophthalmoscopic image. 

The opacities may lie quite ia the cortes of the vitreous, 
and be so attached to the retina or disk as to have no inde- 
pendent movement. These are generally single, are found 
lying either over or near to the disk, and may bo the result 
either of inflammation or of hemorrhage ; they are oflea 
membranous, more rarely globular, and not perfectly 
opaque. Such an opacity should be suspected when, by 
indirect ophthalmoscopic examination, a localized haze or 
blurring of some part of the disk or its neighborhood ifl . 
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seen. It must be xearcht^d fur by the direct method with 
the eye at rest ; by carelully atcumniodating for the partic- 
ular part which appeared hazy, the opacity will come 
sharply into view, the obHerver being at a greater or less 
dlBtance according to itii depth ; if tlie eye be hyperme- 
tropic a couvex correcting lens may be necessary, and if 
considerably myopic a concave. The kind of refraction 
must therefore be known in order to make thisexatninatlou 
properly (p. 73). Densely opaque white membranes may 
also form over the disk or upon the retina, the nature and 
situation of which are diagnosed iu the same way. 

Diflused haziness of the vitreous causes, in & correspond- 
ing degree, dimness of outline and darkening of all the 
details of the fundus, which look as if they were seen 
through a thin smoke. Thti disk, in particular, appears 
red, without really being so. Very much the same appear- 
ances may be due to difl'used haze of the cornea or lens, the 
presence of which will, of course, have l>een excluded by 
focal illumination. There are ca^es, however, where though 
plenty of light reaches and returns &om the fundus, no 
details can be seen, even indistinctly, by the moat careful 
examination. Probably, in such a case, the light is scat- 
tered by innumerable little particles, each of which is 
transparent, so that though very little light is absorbed, it 
is all distorted and broken up, as in passing through ground 
glass, or wliite fug, or a partial mixture of fluids of dlHereut 
densities, such as glycerine and water. This appearauce is 
found chiefly in syphilitic choroido-retinitis, iu which dif- 
fuse infiltration of the vitreous with cells is known to occur. 
It is not always easy, nor indeed possible, to distinguish 
with certainty between diffuse bane of the vitreous and 
diffuse haze of the retina (p. 207). 

Crystals of cholesterin sometimes form iu a fluid vit^ 
reouB, aud are seen with bright illumination as minute 
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dancing golden apangles nlieu the eye moves about (apar- 
hling syndvyai»), Tliey proportionately obscure the fuudus. 
Large opacities just trehind the lena may be eeeu by focal 
light iu their natural colors. In rare cases of choroido- 
retinitia minute growths cunaistiiig chiefly of bloodvessels 
furm on the retina and project into the vitreoua ; they are 
rather curiosities than of practical importance. 

Parasites (cysticereMs) occusioually come to rest in the 
eye, and in development penetrate into the vitreous; they 
are rarely seen in Sngland, but are commoner on th« 
Continent. Very rarely a foreign body may be visible iu 
the vitreous. 

The following are the conditions in which disease of the 
vitreous is most commonly found : 

(1) Myopia of high degree and old standing; the opari- 
ties move very freely, showing fluidity of the humor, and 
are sharply defined. They are often the result of former 
hemorrhage. 

(2) After severe blows, causing rupture of the choroid 
or of some vessela in the ciliary body. When recent and 
situated near the back of the lens, the blood can often be 
seen by focal light; if very abundant, it so darkens the 
interior of the eye that nothing whatever can be seen yfith 
the mirror. 

(3) After perforating wounds. The opacity will be 
blood if the case be quite recent. Lymph or pus in the 
vitreous at the inner surface of the wound gives a yellow 
or greeniah-yellow color, easily seen by focal light or even 
by daylight (p. 151). 

(4) In rare cases hirge hemcirrhages into the vitreouB 
occur spontaneously in heallliy eyes, and in connection 
^vith hemorrhagic retinitis and hcmorrhagiu choroiditis. 
Relapses often occur, and detachment of retina may come 
on. The subjects are generally young aduU males liable 
to epistaxis, constipation, and irregularity of circulatitai 
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(Eales); gout may hava Bonie influence f Hutch insou), 
iSee pp. 201 and 217.) 

In all of tlie above cases detachmeut of the retina U 
likely to occur sooner or later, and if present the difficulty 
of diagnosis between the two conditions may be consider- 
able (p. 213). 

(5) Syphilitic choroiditis and retinitis. There is often 
diffuse haze, iu addition to large slowly floating opacities. 
The change here is due to inflammatiun, and tlie opacities 
may entirely disappear under treatment (pp. 206, 213). 

(6) Some cases of cyclitis and cyolo-iritis (p. 149). 

(7) In the early stage of sympathetic ophthalmitis. 
The opacities are inflammatory. 

(8) In various cases of old disea.'ie of choroid, usually 
ia old persons and without proof of syphilis. No doubt 
many of these indicate former choroidal hemorrhages. 

(9) The vitreous is believed to become repeatedly and 
quickly hazy iu the active stages of glaucoma. Tlie point 
ia difficult to settle clinicaliy, because the cornea and 
aqueous are nearly always, and the Icus often, ha/.y at the 
same time, and the opportunity of examining specimens of 
uncomplicated recent glaucoma scarcely ever occurs. 
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GLAUCOMA. 

In this peculiar ana very serious disease, the pathogno- 
raouic objective symptom is Increased tightuess of tlie eye- 
capsule (sclerotic and cornea), " increased tensioq ;" all the 
otber phenomeDa peculiar to the disease depcud upon, this 
condition. The disease is much commoner after m iddle 
life, when the sclerotic becomes lees distensible, than before; 
and it is commoner in hyp ermetropic eves , where the scle- 
rotic is too thick, than in myopic eyes, where it is thinned 
by elongation of the globe. 

Glaucoma may be primary, coming on in an eye appu- 
ently healthy, or the subject of some disease, such a^ senile 
cataract, which hna no influence ou the glaucoma. It may 
also be secoudary, caused by some still active disease <^ 
tlie eye, or by conditions left after some previous disease, 
such as iritis. It ia always important, and seldom difficult, 
to distinguish between iirinmry and secondary glaucoma. 

Glaucoma differs in severity and rate of progress from 
the moat acute to the most chronic and insidious form. 
But in every form it is always a progressive disease, and 
unless checked by treatment nearly always goes on tQ per- 
manent blindness. It generally attacks both eyes, thou^ 
not simultaneously, the interval varying from a few da^ 
to several years. 

It is customary to speak of primary glaucoma ns eJUier 

:/ acute. ^ s ubacute, orSchrajuii; and this division, though 

arbitrary, ia useful in practice. But we must remember 

that many intermediate forma are Ibund, and that the-aame 
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eye may, at differt'iit stages in its liiMtory, pass througli onch 
of the three conditions. It may, indeeil, be here observed 
that acute and subacute outbursts are generally preceded 
by a so-ealled "premonitory" stage, in which the eyraptoms 
are Dot only ehronic and mild, but remittent ; the intervals 
of remissiDu becoming nhorter and shorter, till at length 
the attacks become continuous, and the ghiucomatoua state 
is fully established. Rapid increase of presbyopia, sJiown 
by the need for a Ji'ei]iieut change of spectacles, is a cuin- 
mon premonitory sign, tliough often overlooked. 

Chronic glanooma sets in with a cloudiness of sight or 
"fog" which is liable to varintiims, and often quite clears 
off for days, or even weeks f" premonitory stage "). But 
in some cases, so far as the patient knows, the failure is 
steady, with u<> variations or remissions, from first to last. 
During the attacks of "fog" artificial lights are seen sur- 
rounded by colored rings (" rainbows" or "hali^ ""). which 
are to be distin^iehed from those due to mucus on the 
cornea. The attacks of fog are often noticed only after 
long use of the eyes, as in the evening, the sight being 
much better in the early part of the day. The defect of 
sight is to be distinguished from that caused by incipient 
nuclear cataract, disease of the optic nerve, syphilitic reti- 
nitis, or attacks of megrim. Even when the sight has 
become permanently cloudy, complete recovery no longer 
occurring between the attacks, variations still take place 
and form a marked feature. There is no congestion and 
often no pain. 

If we see the patient during one of the brief early fits 
of cloudy sight, or aft^r the fog has settled down perma- 
nently, the following changes will be found. A greater or 
less defect of sight in only one eye, or uneijual in the two, 
and not remedied by glasses; the pup il a little lnrger_!md 

Ipfia apt.ivp Ihrni nnrmnl ■ the ^ntgpor c bnilN''" "'"7 bff 

flllftllijiv. and there is usually tjlight dulneas of the &ont of 
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the eye from eteamineas of i\\o ,:onmfi . or i'riim haze of the 
aqueous, and some en'^'orgenieut of the larye vei<sela which 
]]erforate the sclerotic at a little ill^tance from the cornea 
(Figs. 20 and 2i'); the t<;aaiim will hs iniri'a^fd (iisually 



about -1-1, p. 30) and tlie field of v 
especially on the nasal side. The optic disk will be found 
normal, pale, or Bometiraea congwted, in early cases ; p^^lfl 
and co pped f p- 9.S2) Bt a later stage. The cupping usually 
occupies the whole surface, but gometimes takes the form 
of a central depression, indistinguishable from a large 
steep-sided physiological cup (p. 77). The-re may be spon- 
taneous pulsation of all the vessels on the disk; or the 
arteries, if not pulsating spontaaeously, will do so on very 
slight pressure on the eyeball (p. 72). If the case is of old 
standing, the tension will often be considerably increased, 
the pupil dilated though still active, the lens ofteu hazy, 
the field of vision greatly contracted, acnteness of vision 
extremely defective, the cornea sometimes clear, in other 
cases dull. In nearly ail cases of glaucoma the temporal 
part of the field (nasal part of the retina) retains its fiinc- 
tion longest; and in advanced cases the patient will often 
himself say or show that he sees only in this direction. 

An eye in which the above symptoms have set in may 
progress to total blindness in the ci>urse of months or 
several years without a single " inflammatory " symptom, 
without either pain or redness — ehronk painless glauama 
{glaucoma simplex) ; and since the lens often becomes parti- 
ally opaque, and of a grayish or greenish hue, cases of 
chronic glaucoma are sometimes mistaken for senile cata- 
ract. 
But more commonly, in the course of a chronic case, 

I periods of pain and congestion occur, with more rapid 
failure of sight; or the disease sets in with" inflamjuatory" 
Bymptoms at once. Indeed, the commonest cases arc thoee 

' of sHhtKute ghutxma, where, besides the symptoms named 
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above, we find dusky retiuuIateJ uimgeation of the small 
ftud large epiaulei-ai veasela in the ciliary rugioa (.Fig. 24), 
with pain reierred to the eye, or to the side of the head, or 
nose, aud rapid failure of sig'lit. The increase of tension, 
stotUBinesa, and eume auieathcsia of tlie rarnea, dilatation 
and slu^ishncss of pupi], and ^shAllowing of the anterior 
uhamber, are all more marked than is usual in chronic 
eases, and the media are too haay to allow a good ophthal- 
moscopic examination. ' 

These symptoms, ending after a few weeks or months iu 
complete blindness, may remain at about the same height 
ibr months aftcrwarda with slight variations, the eye gradu- 
ally settling down into a permanent state of severe, but 
chronic, non-inflammatory glaucomatous tension. In other 
cases a subacute attack passes off only to return in greater 
severity a few weeks or days lat«r {remittent tjlaneoma). 

Acute glaucoma differs fi-om the other forms only in 
suddenness of onset, rapidity of loss of sight, aud severity 
of congestion and pain. The congestion, both arterial and 
venous, is intense; in extreme cases the lids and conjunctiva 
are swollen, and there is photophobia, so that the case may 
be mistaken for an acute ophthalmia. All the specific 
signs of gSaucoma are intensified; the pupil considerably 
dilated aud motionless to light, the cornea very steamy, the 
anterior chamber very shallow, and tension -\-2ov 3. Sight 
will fail in a day or two down to the power of only count- 
ing fingers, or to mere perception of light, and if the case 
have lasted a week or two all p. 1. is usually abolished. 
The pain is very severe in the eye, temple, back of the head 
and down the iiose; not unfrequeutly it is so bad as to 
cause vomitiug, and the case is often mistaken, even by 
medical men, for a"biliou3 attack" with a "ei^ld in the 
eye," for "neuralgia in the head," or "rheuDiatic oph- 
thalmia." Some cases, however, though very acute, are 
mild and remit spontaneoufllj ; but such cases, like those 
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ineutioued iti the preceding piragraiih, often paas on into 
tbe severe type just describtd. 

Abaolnte glaucoma ia gluucomii which haa led to per- 
manent blindncEs. Such au eye coDtinuea to display the 
teneiou and other eigns of the disease, and retnaJua liable 
to relapses of acute Byiuptonia for varying periods, but in 
many " absolute " cases, especially thosti whicii follow acute 
forms of glaucoma, changes occur sooner or later, leading 
to ataphylomatay cataract, atrophy of iris, and finally to 
solteningand shrinking of the globe. The term " r/laueoma 
fulminans " denotes estremely severe acute glaucoma, 
abolishiug sight in a few hours. 

As a rule, glaucoma runs the same course iu the second 
eye as in the first, but sometimes it will be chronic in one 
and acute or subacute in the other. 

Expi.AVATioN OP THE Symptomb. — The increase of 
tension lowers the functional activity of the retina by cor 
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pressing it, and also by impeding the flow of arterial blood 
to and of venous blood from it. When the retinal vessda 
J can be seen in glaucoma the arteries are somewhat nar- 
rowed, and often exhibit spontaneous pulsatiou, whilst the 
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veiiia arc always somewhat engorged. This waut of blood 
must first affect the peripheral parts, because the blood has 
to overcome more resiatance in reaching them, and this 
probably explains tbc c(mtraction of the visual field. The 
nutrition of the inner retinal layers suffers if the pressure 
be kept up (1) from the insufficiency of arterial blood, and 
the changes, including hemorrhage, which follow impeded 
venous outflow; (2) from stretching and atrophy of the 
L the disk. The floor of the disk (la7ninu 




arihrom), beinj^ the wenkeat pHrt of the eye-capsule, slowly 
yields and is pressed backwards, the nerve-fibres being 
dragged upon, displaced, and finally atrophied; the direct 
pressure on the nerve-fibres, as they bend over the edge of 
the disk, also heljjs in the same pnicew. Hence finally 
the disk beconiea not only atrophied, but depressed or 
hollowed out (Fig. 801. This hollow is the well-known 
"glaucomiitima cup" which, when deep, has an overhang- 
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ing edge, because the border of the disk iu smaller at the 
level of the choroid than at the level of the lamuia eribrotft 
(Fig. 34) ; its aides are quite eteep even when the cup is 
shallow (.Fig. 82). 

With the ophthalmoscope, this cupping is shown by a 
sudden bending of the vessels just witliiu the border of the 
disk, where they look darker becaitae foreshortened (Fig, 
81) ; if the cup be deep, they may disappear beneath its 
edge to reappear on its floor, where they have a lighter 
shade (Fig. 83). 

The vessels, aa a rule, do not all beud with equal abrupt- 
ness, some parts of the disk being more deeply hollowed 
than others, or some of the vessels spanning over the 
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interval instead of hugging the wall of the cup. It io 

probable that increase of tension must be maintained for 

several months to produce cupping recognizable by the 

ophthalmoscojw. When recent acute glaucoma has been 

cured by operation the disk is not cupped; often, however, 

it becomes very pale. Although in many cases the ex- 

^^k cavation extends from the first over the whole surface of 

^^^ the disk, this is not always so ; the depression starts, in 

^^B some of the most chronic cases, at the thinnest jiart (the 

^^^V physiological pit), and enlarges towards the periphery 
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( [>. 258). A deep cup issoiuetimes partly filled up by fibrous 
tissue, the result of chrouio iiiflammatii)ii, its true dimen- 
aiona not being then appreciable by the ophthalraoHcope. 

The BhallownesB of the anterior chamber ia probably 
due to advance of the lens ; it U by no means a constant 
aymptom. The pressure on the ciliary nerves accounts 
for the somewhat dilated and immiivable pupil and fur the 
corneal anaatheaia. In old-standing cases the iris ia often 




shrunken to a narrow rim ; in uncomplicated glaucoma 
iritic adhesions are never eeeu. The corneal changes de- 
pend partly on "steaniinesa" of the epithelium, partly 
upon haze of the corneal tissue from (efleraa (Fuchs). In 
recent cases the aqueous bumtir is somewhat turbid. The 
lens appears to lose some transparency even in fresh cases, 
if severe; in old casee, aa already slated, it often becomes 
slowly opalescent, ami finally quite opaque. It is generally 
stated that the vitreous humor becomes hazy during the 
attacks, especially in severe cases, but since it is just in 
these very cases that the cornea and aqneoua are most dull, 
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the statetucDts about the vitreous are c!uujectiiral ( p. 255). 
The internal pressure tends, in acute cases, to make the 
globe spherical, by reducing the curvature of the cornea 
to that of the sclerotic ; it also in all cases weakens the 
accommudation, at first by pressing on the ciliary nerves, 
later by causing atrophy of the ciliary muB«de; theee &cts 
together explain the rapid decrease of refractive power 
(i. e., rapid onset or increase of presbyopia) which is eoine- 
times noticed by the patient (p. 267 J. The choroidal circu- 
lation is obstructed by the increase of pressure, oud in 
.. severe glaucoma, esjieciaHy of old standing, the anterior 
m-eUiary veins (forming the episcleral plexus) (Figs. 20 and 
1.24), as well as the arteries, become very much enlarged. 
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Mecuanibm of Glaucoma. — Tbe increased tension ia 
due to excess of fluid in the eyeball. Impeded escape is 
probably the chief cauee of this excess, and recent research 



has proved that changes are prest'nt iu uearly all glauco- 
luntous eyew, ivhich must leBBen or prevent the normal 
outflow. But iuirreased secretion, and iuternal vascular 
congestiou, of the eyeball undoubtedly play an important 
part in sunie cases. Both conditions would have moat 
effect ivheu the aclerotic was most unyielding, i. e., in old 
age, and in hypermetropic eyea (p. 256). Normally there 
is a constant movement of fluid from the vitreous humor 
through the suspensory ligament of the lens into the 
anterior chamber iu the course shown by the dotted line 
in Fig. 84. Tlie fluid escapes from the anterior chamber 
into the lymphatics, aud perhaps into the veins, of the 
sclerotic through the meshed tissue of the UgamenMtm 
peetinaium, which closes the angle a ; and it Las been 
proved that very little fluid can pasa through any other 
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part of the cornea. In glaucoma this angle is nearly 
alwaya closed, in recent cases by contact, in old cases by 
permanent cohesion between the periphery of the iria and 
the cornea (Figs. 85 and 86), No complete explanation 
of this advance of the iria has yet been given. Dr. Adolf 
Weber holds that the ciliary processes becoming swollen 
from various causes push the iria forwards and so atart the 
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r glaucoinatotie state. Priestly Smith believes ihe primary 
obstruction to depend upon narrowing, or even oblitera- 
tion, of the circular chink (" circumlental space") between 
the edge of the kns and the tips of the ciliary proceasesj 
■ Mid that this proceeds mainly from n progressive increase 
H in the ai^e of the lena which Dccum in old age ;^ obatruction 
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here leads to rise of pressure in the vitreous, followed hy 
advance of the lens and ciliary processes, pressure on the 
iris, and closure of the angle ; swelling of the ciliary pro- 
cesses would be a contributory cause. Brailey holds that 
a chronic inflammation of the ciliary muscle and processes 
and of the iris, quickly passing oc to atrophic shrinking, 
leads to narrowing of the angle aud initial rise of tension ;' 
in his latest paper, however, he agrees to some extent with 
the view of Weber above referred to.' Glaucoma is some- 
times caused by obstruction at the pupil (circular svnechia 
following iritis, p. 139). It may be caused by the pressure 
of a swollen ( wounded) lens on the iris and ciliary proceasea 
(p. 180). It also often occurs in the course of sympathetic 

' Priestly Smith nn Glttuccimn, 1S70 ; Opliih. Hosp. Reports, x. 
2G, IHSO) Int. Mad. Vuagnm, IK81. More daiH ure needed before 
tbis increuB in tho iiixa uf the lens can bo aesumed t'. rici^ur na the 

' Brailey, Opbth. Hosp. Report?, x. |.p. 14, 811, '.IH (1880). 

~ Bmilef , Ibid., p. 282 (1881). 
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iiphthalmitis, and in swiie cases of irido-oyc.litis {[ip. 149, 
154). lu the latter it is due t» ehokiDg i)f the ligamcntuiu 
pectinatum by iuflamniatory materials, nut tu obliteration 
of the angle. 

Effect of Ovek-si:pi'i.y oi-- Fluidpi os the Tknbion. 
— Functionu) hypera;njia and ordinary infiamiuations of 
the retina and choroid do not cauee glaucoma, aud dilata- 
tion of the arteries by vaso-motor paralysis is said to be 
accompanied by diminished tension. But tumors in, and 
even upon, the eye often give rise to secondary glaucoma, 
and probably an important factor in these cases is the 
active congestion and transudation which occur near 
quickly growing tumors ; certainly the glaucoma stands 
in no definite relation either to the size or position of the 
tumor. A relation is observed in some eases between 
glaucoma and a liability to neuralgia of the fifth nerve; 
and T. is said to be lowered in paralysis of this nerve- 
Probably the neuralgia acts indirectly by causing associ- 
ated congestion, and thus setting lip glaucoma in an eye 
predisposed to it. 

Genekai. and Diathetic Catibes. — In an eye predis- 
posed by the changes above mentioned at the rim of the 
anterior chamber, any cause of congestion may precipitate 
an acute attack. Vascular engorgement of the eyes in con- 
nection with digestive disturbances, gout, or neuralgia, or 
the same result brought on by the over-use of presbyopic 
eyes without suitable glasses, or a blow, or prolongeii oph- 
thalmoscopic examination, may all bring it about. Atro- 
pine, which has the power of increasing the eye-tension, 
has sometimea caused an attack, probably because by 
lessening the width of the iris it increases its thickness, 
and so crowds it into the angle of the anterior chamber. 
Iridectomy in one eye occasionally has the effect of pre- 
cipitating the disease in the other, but its mode of action 
is unexplained. Glaucoma is commimer in women than 
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m mat, Utd kflcr ihmm befcre Ibe ^e of fonT-five. It k 1 
Tcrjr nue in fMng adults aod dtiidzea, and ic tliai g«n- 
erallj- cbrooie snd ofieo gins rise to or is tmoaaXed with 
otiier cfaai^es in the eyes. Acute caan are often dated 
from a penrxl of o^-enrork of the eyes, or at nut of 
iileep, ad from fitting up Domtig, etc. There ia not onfrc- 
(jaebtly a history of gout. Hence, patients who have had 
glaucuma in one eye should be strongly warned as lo the 
danger of over-using the eyca aud of working witbout I 
proper glased, and against dietetic errors. 

Tbkatmkst.— Iridectomy or an equivalent operatioD ( 
is, with very few eicceptiona, the only curative treatment. ' 
Ewrine (the alkaloid of CaLibar bean) used l>ically, how- 
ever, dimininhea tlie tension in acute glaucoma, and eonie 
few attacks huv9 been permanently cure<l by its means 
alone. But although really curative in only a few cases, 
exerine is valuable for temporary use in cases where an 
opcratiou cannot be immediately performed. It has little | 
or no eifect on the tension unless marked contraction of 
the jiupil follows iu use. Purine probably acts by stretch- 
ing the iris and drawiug it away from the angle of the 
anterior chiiTTibiT. Eserine causes congestion of the ciliary 
proceiHcfl, and probably this explains why, if it do ni 
soon relieve glaucoma by contractiug the pupil, it bobh 
Liiiiea aggruviitL's the aymptoma. It is of use chiefly i 
reoent, aud esjiecially iu acute, cases. A solution of on 
iir two grains of the sulphnle to the ounce is to be used 
from throe to six tirnea a day, or oftener, according to car- 
cumstancea. Tlio pain in acute coses may be much re- 
lieved by leecliing, warmth to the eye, and opium, vrith 
derivative treatment, such as purgation and hot foot-batha. 

Iridectomy cures glnticoma by permancuLly reducing 
tlici tdUNlon to tlie normal or nearly normal pitch, but its 
mi>(lt\ of nettou is nut flilly known. It is found, however, 
that toeniuresuooen: (1) the path of the incision must lie 
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111 the sclerotic from 1 to 2 mm. from the apparent corneal 
border (Fig. 8")) ; (2) the wound should be large, allowiug 
removal of about a fifth of the iria ; (3) the iria should 
be removed quite up to ha ciliary attachnieut ; this ia best 
done by first cutting one eud of the loop of protruding 
iria, tbea tearing it from its ciliary attachment aloug the 
whole extent of the wouud, and catting through tlie other 
end aeparately. (See Operations.) The evacuation of the 
aqueous bumor by paracentesis of the anterior chamber 
gives only temporary relief. 

A mere wouud in the aclerotic, diflering hut little in 
position and extent from that made for iridectomy, is suffi- 
cient to relieve + T., and to cure many cusea of glaucoma 
permanently, and this operation (^subconjunctival gc/erotomy) 
has been largely adopted by some operators within the 
last few years. Even if t!ie removal of a piece of iris 
should be shown to be seldom necessary, iridectomy will 
probably remain the better operation for moat coaea, be- 
cause it is easier to perform well. Sclerotomy is open to 
objection : (1) because the position and length of the 
wound are not perfectly under control ; if too far forward 
and too short the incision is insufficient, if too far back and 
too long there is danger of wounding the ciliary processes 
and getting hemorrhage into the vitreous; even shrink- 
ing of the operated eve and Bympathetic inflammation of 
the other have occurred; (2) because the iris may pro- 
lapse into the wound, and need removal, and the opera- 
tion then becomes an iridectomy ; (3j when the anterior 
chamber is very shallow, sclerotomy probably does not aid 
the exit of fluid so much as the removal of the iris does. 

Several other operationa, the principle of which is to 
make a puncture at the sclero-comeal junction, have been 
tried, but have not gained geDeral confidence. 

Whichever operation be employed in glaucoma, the 



forioaCioD of the operation scar in the splerotic is certainly ' 
a moBt important factor. 

Iridectomy in acute glaucoma no doubt acts, at leset in 
part, by removing a portion of tlie iria from the bioclced 
angle (Fig. 85), and thus allowing the normal escape of fluid. 
It 19 held by some high authorities,howeTer, that its perma- 
nent effect ia due to the formation in the operation wound 
of a layer of tissue more pervious to the eye-fluids than 
the Bclerodc ("liltration ecar"). The fact that an iridec- 
tomy for glaucoma which heala rather slowly, is thought 
by many to be more favorable tJiun one which lieala im- 
mediately, i. e., with leas new tiesue, and that a alight bulg- 
ing of the scar is believed by some surgeons to be rather s 
good thing than otherwise, are probably expressions of the ] 
real value of the new tii^ue formed during somewhat slow 
healing. The curative effect of sclerotomy points in tha | 
same direction. A scar of the same character never fonnfl J 
if the incision be in the cornea. 

An operation, usually iridectomy, is to be done in dl'J 
cases of acute and subacute glaucoma, whether there btJ 
great pain or not, so long as some siglit still remaina, and 
even it' all p. t. be abolished, provided this be only of B 
few days' duration. (See Ojierations.) Even if the eye be J 
permanently quite blind, iridectomy or sclerotomy ia at 
times preferable to excision of the globe, for the relief of J 
pain. (Compare p. 272, and Tumors.) 

In very chronic glaucoma, when well developed, the rule ■'I 
is less clear, for it is well known that the effectof operaUmi' I 
in such cases is far less constant, especially if the vieuali J 

I field be already much contracted. As no other treatmeat | 
ia of use, and operative treatment is certainly ofti 
ficial, it should, as a rule, be adopted, the patient's judg^. J 
ment being allowed a fair weight in the decision. TlMff 
same difficulty occurs in soma of the ao-called " 
tory attacks," which are really early transient attacka ofj 
i 
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alight glaucoma. When <juce it ia clear that such attacks 
(jf temporary mistinesa and rainbows are glaucomatous, 
and that they are getting more fi'equent, tlie operation 
shouid, aa a rule, not be deferi-ed. An exception is, 
however, to be made if the patient can be seen at short 
intervals; eserine should then have a lair trial before 
operation is resorted to. It is to be remembered that 
iridectomy done when sight Ih still nearly perfect may, by 
allowing light to pass through the margin of the lens, 
cause an increase of the defect (p. 14) ; and this, though 
not of necessity a con tra-indi cation, must be carefully 
taken into account. The patient's prospect of life must 
also be allowed for in chronic glaucoma; if he be old and 
feeble, life may end before the diaeaae has in its natural 
course caused blindness. 

The Prognosis after operation is, in general terms, 
better in proportion as the disease is acute and recent. If 
operated on within about ten days of the onset of acute 
symptoms, and provided there be at least good p. 1. at the 
time of operation, sight is usually restored to the state in 
which it was at the unset, i. e., if the disease be recent, 
nearly perfect sight will be restored. If an acute attack 
occur in a chronic case, sight will be improved more or 
leas ; if the case be entirely chronic we can only hope, as a 
role, to prevent it from getting worse. The prognosis in 
acute cases, however, varies a good deal with the severity 
as well as the acuteness. In cai^ee combining the masimum 
of acuteness and severity {glauaoma fulminaria) the opera- 
tion may be successful, even if for a day or two all p. 1. 
has been abolished. 

The full beuefit of the operation is not seen for several 
weeks, though a marked immediate effect is pro<luced in 
acute cases. A slight degree of -f T. sometimes remains 
permanently after operation in ciises of old standing, and 
does not appear deleterious, provided it be very much leas 



than before the operation ; the eye tissues can in some de- 
gree adapt thomaelves to increased pressure. 

A Becond iridectomy in the upposite direction, or a Bcle- 
rotomy, Bhould be done if the T., hiiving been reduced to 
normal, or very slightly -{-, alter the first operation, rises 
definitely, and is accompanied by a return of other symp- 
toms; but several weeks should generally elapse, for slight 
waves of glaucomatous tension may occur during states of 
temporary congestion or irritation before the eye has fully 
recovered from tho first operation, and such aymptoms may 
generally be relieved by other means. Cases wliich relapse 
definitely or which steadily get worse after the first opera- 
tion are always very grave, and the second operatioa niuat 
not be confidently expected to succeed. If after iridectomy 
in acute glaucoma the symptoms are not relieved even fur 
a time, or become worse, some deep-seated disease is to be 
suspected, such as hemorrhage from the retina or choroid, 
or a tumor. (See Secondary Glaucoma.) 

Other Treatment. — If we are obliged to delay the 
operation, the other means mentioned at p. 268 should be 
prescribed, including eaerine drojis used many times a day, 
and, if possible, a paracentesis of the anterior chamber. 
The diet should as a rule be liberal, unless the patient be 
plethoric. It ia very important to ensure sound sleep and 
mental quiet. After the operation, and until the eye has 
settled down to a permanently quiet state, all causes likely 
to induce congestion of the eyes must be carefully avoided, 
such Bs use of the eyes, stooping and straining, prolonged 
ophthalmoscopic examination, and the use of atropine. 
We should be on the alert for the earliest symptoms in the 
second eye after operation on the first (see p. 266), and the 
use of eserine may be advisable as a prophylactic. 

In a few cases of very chronic or subacute character 
I where high increase of T. is present, iridectomy seems to 
taggravate, instead of arresting, the disease, not being fol- 
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lowed by even temporary benefit, but by persistence of 
■4- T., increased irritability, and Btill fiirther deterioration 
of eight ("jf/auwjHia ituilignutii"). It is believed that the 
tilting forward of the lens, which Bometinies follows iri- 
dectomy, may help to account for these Bymptoms. 

Glaucoma may occur independently in cataractoua eyes ; 
iiud iu eyes from which the lens has been extracted, with 
or without iridectomy. 

Secondary glaucoma may be acute or chronic, according 
as it is a consequence of active disease or of sequolie. 
Thus, chronic glaucoma may be caused by circular iritic 
Bjnechin with bulging of the iris (p. 139), and various 
forms of chwjuic iridiv-keratitis and irido-cyolitis, especially 
the eynipatbetic form, are liable to be accompanied by it. 
It may follow perforating ulceration of the cornea with 
lai^ anterior aynechia. The eye often becomea tempo- 
rarily glaucomatous in the course of traumatic cataract, 
especially in patients past middle life (p. ISO). In none 
of these cases is there much danger of mistaking second- 
ary for idiopathic glaucoma. 

But secondary glaucoma may result from various deeper 
changes. When the lens is dislocated, either behind or in 
front of the iris, it often sets -up glaucoma, and sometimes 
of a very severe type, apparently by pressing on the ciliary 
processes or iris. There is generally the history of a blow ; 
aud in posterior dishication, even if the edge of the dis- 
placed lens cannot be seen, the iris ia usually tremulous 
and its surface often bulging at one part and concave or 
flat at another. If we are sure that a dislocated leiia ia 
causing the symptoma, it shoidd be extracted by a spoou 
operation (aee Operationsj; and if lying in the anterior 
chamber, should usually be removed (p. 187). But in the 
glaucomatous state of the eye after a severe blow (p. lfi:l) 
it may be impossible to feel sure of the condition of the 
lens, and then an iridectomy must he done and the eye be 
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watched ; vitreous is very likely to escape at the operation 
if there be dislocation of the lens, for tiie latter condition 
implies rupture of tlie suspeusory ligament. Hemorrhage 
into au eye whose retina ia detached (e. y., iu high degrees 
of myopia) may give rise to acute glaucoma with severe 
pain. A glaucomatous attack gE'neratly occurs during the 
growth of an intraocular tumor (p. 281). There will often 
be nothing in the appearance of such an eye to distinguish 
the case tram an idiopathic glaucoma of the game severity 
and of long stunding, for even if the lens be not opaque, 
and it often is bo, the other media will probably bo too 
hazy to allow an ophthalmoscopic examination. In almost 
every case, however, the eye will be quite blind, and will 
be known to have been so for weeks or months, and thero 
will also be the negative fact that the fellow-eye shows do 
signs of glaucoma. A glaucomatous eye which, having 
been absolutely blind for several months, remains painful 
and inflamed, aud the media of which are too opaque for 
ophthalmoscopic examination, should usually be excised as 
likely to contain a tumor, especially if there be no pre- 
monitory signs of glaucoma in the other eye. Tumors in 
the eyes of children may cause secondary glaucoma, but 
in these cases there is seldom any diOiculty in assigning 
the glaucoma to its right cause. Secondary glaucoma now 
nod then BU]>ervenes in cases of alhuminuric retinitis, and 
of embolism of the retiual artery, and more commonly iu 
some forms of retinal and choroidal hemorrhage (_" hemor- 
rhagic glaucoma"}. In the lastrnamed cases the diagnoeis 
can sometimes be completed only Aiter an unsuccessful iri- 
dectomy has shown that the case is not a simple one. 
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A. FoH TuMORa and GROWTiia of tue Eyelids, see 
Chapter V. The following may here be added, 

Necvus may occur on the eyeliiis, aud implicate the con- 
junctiva, both of tbe lida and eyebalL Deep nisvi may 
degenerate and become partly cystic. 

Dermoid tumors {cystic) are out uucommon at the outer 
end of the eyebrow ; more rarely they occur uear the inner 
canthus. They lie beneath the orbicularis, and the sub- 
jacent bone may be BUperficially hollowed. They differ 
from sebaceoiia cyats in being much deeper aud in being 
free from tbe skin. They often grow faster than t!ie sur- 
rounding parts, aud may then need extirpation, the tliin 
cyet wall being carefully aud completely removed through 
an incision parallel with, and situated in, the eyebrow. 
They contain, besides aebaceous matter, some short hairs. 



B. TuMOHa AND Growths of the Conjunctiva and 
Front of the Eyeball. 

Cauliflower warts, like those on the glana penis, are 
sometimi'it seen on the ocular and palpebral conjunctiva. 
They have narrow pedicles, aud are flattened like a cock's 
comb. They sh'iuld be snipped off, but fresh ones are apt 
to spring up. 

Lupus of the ooi^iuictiva is generally accompanied by 
lupua of tbe skiu, aud sometimes of the oral mucous mem- 
brane, The conjunctiva la thickened, irregularly tuber- 
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Kcnlar, and very vascular. The disease very seldom attacks 
J the ocular conjunctiva, and is usually confined to a part 
, of one eyelid. It is much benefited by the usual local 
' treatment fur lupus. 

The eyelid, and especially the tarsus, ia now and then 

I the seat of diffused guniniatous inflammation in the tertiary 

r.Btage of syphilis. The infiltration gives rise to a hard 

I indolent swelling of the whole lid (syphilitic taraitU). 

Chancres and tertiary syphilitic ulcers may occur on the 

lids (p. 87). 

Fingueoola is a small yellowish spot, looking like adipose 
tissue, in the conjunctiva, close to the inner or outer edge 
of the cornea. It cousists of thickened ciinjuuctiva and 
subconjunctival tissue, and contains no fat. It is com- 
monest in old |Jeople, and in those whose eyes are much 
exposed to local irritants. It is of no consequence, though 
advice is often asked about it. 

Pteryginm is a triangular patch of thickened conjunc- 
tiva, generally placed in the palpebral fissure, the apex of 
which encroaches upon the cornea. Pterygium varies 
much in thickness, vascularity, and size. It is to be dis- 
tinguished from opacity of the cornea, and from the cica- 
tricial band (symblepharon) which often forms between lid 
and globe ailer burns or wounds of the conjunctiva. It is 
rare in English practice, being seldom seen except in tliose 
who have s|jent some years in hot countries. It is often 
progressive. The best treatment is to dissect it up from its 
apex and transplant it into a cleft in the conjunctiva below 
the cornea ; this is more effectual than excision or ligature. 
Adhesion of swollen conjunctiva to a marginal ulcer of 
cornea ia the starting-point of pterygium. Its sulwequent 
course has given rise to much discussion ; a recent observer 
k (Poncet) thinks it due to imprisoned microphytes. 
I Small cysts with thin walla and clear watery contents, 

J BOmetimea elongated and beaded, are not uncommon in the 
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ocular conjunctiva near the iuner ami outer canthus. They 
lire probably formed by (liatention of valveii lymphatic 
trunks. 

Dermoid tumors (ao/i'rf) of the eyeball are much scarcer 
than tbe cystic dermoids of the eyebrow (p. 274). They 
are whitish, smooth, hemispherical and firm, and are gen- 
erally placed in the palpebral fi!*8ure. They may be wholly 
on the conjunctiva and movable, or partly ou the cornea 
aud fixed. They arc soliil, and hairs may grow from tbeir 
surface. They are often combined with other congenital 
anomalies of the eye or lids. When seated ou the cornea 
they cannot be entirely removed. 

The- aivelliiig in some cases {>f epiaeleritis may be mis- 
taken for a tumor. (See p. 146.) 

Fibro-fatty growth, forming a yellowish, lobulated, 
tongue-like jii-otrusion from between the lid and the globe, 
ia rather a curiosity than of much importance. It gen- 
erally lies ill front of the lachrymal gland. It is coo genital 
bnt is apt in afler-Hfe to grow disproportionately. 

Cfstio tumors may be met with beneath the palpebral 
conjunctiva. Pome are caused by occlusion, and distention 
of tiie duct of tlie lachrymal gland (jt. 90), but others can- 
not be 80 explained, (ISee !N«;vus.) Fibrous, aud evou 
bony tumors are occastoually seen in the substance of the 
upper lid, perhaps stiirting from the tarsus; and soft, 
pedunculated ([lolypoid) growths have been met with in 
the sulcus between lid aud globe. 

Malignant tumors arise much less commonly on the 
front of ihe eye than in the choroid or retina. They may 
be either epithelial or santomatous. An injury is often 
stated to be the cause of the growth. 

Epithelioma may begin un the ocular conjunctiva, in 
which case it remains movable, or at the sclero-corneal 
junction, when it quickly encroaches on tfie cornea, in- 
filtrates its superficial layers and becomes fixed. It may 
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pigmented. When Euch. a growth is not seeu until late, 
it may jjerhaps be aa large as a walnut, may cover or aur- 

rouud the cornea, and present a papillary or lobulated 
surface, and the glands in front of the car may he enlarged. 

Sajcoina in thia region may or may not he pigmented. 
It generally arises at the sdero-comeal junction, and when 
small the conjunctiva is tmceahle over the growth. But 
in atlvanced cases it may be inipoeaible from the clinical 
features to diagnose the nature of a tumor in this part. 

Movable tumora (epithelioma) not involving the cornea 
may be cutoff, batare very likely to recur; and recurrence 
is still more likely in the cose of growths fixed to the 
cornea or sclerotic. Removal of the eyeball at an early 
date, especially in the case-of sarcomata, is the best course 
in the majority of cases. 

The lachrymal sac is occasionally the seat of new growth, 
which may be mistaken for chronic mucocele (p. 91). 
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C. Tumors of the Okhit. 

A tumor of any notable size in the orbit always causes 
protrusion of the eye <j>roptosis'), with or without lateral 
displacement and limitation of its movement. Aa a rule, 
there arc no inflammatory symptoms (see eKceptiona below)- 
It is obvious tliat the diagnosis of the size, attachments, 
and nature of growths in the orbit, must often be left open, 
eiuce the deep parts of thia cavity cannot be explored. 

A tumor in the orbit may have originated in some of the 
loose orbital tissues, in the lachrymal gland, in the peri- 
osteum, upon or within the eyeball, or from the optic 
nerve; or it may have encroached upon the orbit from one 
of the neighboring cavities. Tumors in the orbit when 
fluctuating may be either cystic or ill-defined, aud may or 
may not pulsate. They may be solid, and either movable 
nr fixed by broad attachments to the wall of the cavity. 
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Sight 13 often damageil or ileatroyed in Hie corresponding 
eye by compression or l>y infiltration of the optic nerve. 
(See Intraocular Tumors.) 

(1) Sistentioa of the frontal sinus by retained mucua 
causes a well-marked, fixed, usually very chronic swelling, 
not adherent to the skin, at the upper inner angle of the 
orbit above the tendo ocuH. At firat hard, when advanced 
it fluctuates. Its course Is usually slow, but acute suppura- 
tion may supervene, and the swelling be mistaken for a 
lachrymal abscess (p, 92), There is generally a history of 
injury. The aim of treatment is to reestablish a perma- 
nent opening between the floor of the sinus and the nose. 
The most prominent part of the swelling is freely opened ; 
a finger is passed up the nostfil, and the floor of the dis- 
tended sinus perforated on the finger by a trocar introduced 
from above. A. thick seton or small drainage-tube is then 
passed through the hole so nia<le and brought out at the 
nostril ; it must be worn for several weeks or mouths. 

(2) Ivory exostoBes sometimes grow from the walla of 
the same sinus or Irom neighboring parte, beginning com- 
paratively early in life, increasing very slowly, and causing 
absorption of some portions of their containing walls. In 
removing these tumors there ia serious danger of fracturing 
the cranial walls of their containing cavity, and wounding 
the dura mater. 

(3) Tumors eueroachiug on one or both orbits from the 
base of the skull, the antrum, the naaal cavity, or the 
temporal fossa, generally admit of correct diagnosis, but 
their treatment does not belong to the ophthalmic surgeon. 
The suspicion of tumor on the inner or lower wall of the 
orbit should always lead the ophthalmic surgeon to aa ex- 
amination of the palate, phary]ix,,and teeth, of the- permea- 
bility of each nostril, of the functions of the cranial nerves, 
of the state of the glands behind the jaw on both sides, and 
to an inquiry as to epistaxis or dischai^ from the nose. 
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(4) Fulsatiiig tninorB of tlie orbit and c»ses of prop- 
tosis with, pulaation are probably in most cases due to 
arterio-venouH intercomiuuuication iu the cavernoua einus, 
in coDBCqiience of which the ophthalmic vein and its 
branches become greatly diatendeil with portly arterial 
blood. In a large miriibcr the symptoms have followed 
rather gradually ailer a severe injury to the head, whilst 
in others they come on suddenly with pain and noieea iu 
the head, without apparent cause. These idiopathic casea 
are usually iu senile persons. Iu several examples of 
both forms a communication has l>een found post mortem 
between the internal carotid and the cavernous sinus, the 
result of wound from fructm-e of the base of the skull in 
the traumatic cases and of rupture of an aneurism in the 
idiopathic ones. The typical symptoms are proptosis, with 
chemosis, pul8ati<iu of the eyeball, paralysis of orbital 
nerves, a soft pulsating tumor under the inner part of the 
orbital arch, and a bruit. A bruit with proptosis aod 
conjunctival swelling may bo present, without demonstra- 
ble tumor or pulsation. Ligature of the common caroUd 
has been practised with good results in a large number of 
cases of pulsating exophthalmos, hut the treatment of 
these cases does nut belong to the ophthalmic surgeou. 
The symptoms above described are not caused by uiirup> 
tured aneurii^m of the internal carotid. Aneurism of th6 I 
intra-orbital arteries and arterio- venous communications in 
the orbit, if they occur, are excessively rare. Erectile 
tumors, well-defined and separable, but not causing de- 
cided pulsation, are sometimes met with iu the orbit, and 
can be dissected out. 

(5) A tumor which fluctuates hut does not pulsate, is ! 
free from inflammatory symptoms, and not connected 
with the frontal sinus, may be a chronic orbital abscess 
(see also p. 89), a hydatid, or a cyst containing bloody 
or other tluid and of nncertain origin. An exploratory 
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puncture should be maile after sufEcicutly ivatchiag tlie 
case, and the further treatment must be conditional. Per- 
fectly clear, thin fluid probably indicates a hydatid, and 
in this case the swelling ia likely to return after puncture 
and the cyst will need removal through a iree opening. 
The echinococcus hydatid often contains daughter-cyBts, 
aoroe of which escape puncture. Suppuration may take 
place around any Bpccies of hydatid. 

^6) Examination leads to the diagnosis of a solid tnmor 
limited to the orbit. We must try to determine whether 
the growth began in the eyeball or optie nerve, or in some 
of the surrounding tisdues. We therefore examine the 
globe for symptoms of intraocular tumor. (See below.) 

Solid growths independent of the eyeball may arise as 
follows; (a) From the periosteum; these are firmly at- 
tached by a broad base, are generally malignant, and 
seldom admit of succeasful removal. (6) The Inch-npmd 
gland (compare p. 89) is the seat of various morbid 
growths, including carcinoma ; a great jiart of the growth 
is in the position of the gland, and can be explored by 
the finger. Although such a growth is often attached 
firmly to the orbital wall, its position, lobulated outline, 
and well-defined boundary will often lead to a correct 
diagnosis. Tumors of the lachrymal gland should always 
be removed if they are increasing; for we can never feel 
sure that they are innocent, (c) Solid tumors originating 
in some of the softer orbital tissues, especially the form 
known as cylindroma, or plexlforra sarcoma, occur more 
rarely, (rf) Tumors of the optic nerve, usually niysoma- 
touH, occur, though rarely; tb^.y generally cause neuro- 
retinitis and blindness, but no absolute pathognomonic 
symptoms ; they may sometimes be extirpated without 
removing the globe. 

When on orbital tumor ia found during operation to be 
adherent to the wall or to infiltrate the tiaaues around it. 
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chloride of zinc paste should be applied on strips of lint, i 
either at oacc, or tho ucxt day wheu ooziug has ceased. 
If the perioBteuiu bo affected, it is to be Htrlpped otf, and 
the paste applied to the bare bone. Hemorrhage from the ' 
depth of tbo orbit can always be controlled by perchloride 
of iron and a firm graduated compress. 

In every case of suspected primary orbital tumor (unless 
it be quite clearly limited to the lachrymal gland) the 
question of syphilis must be carefiilly gone into. Neither 
periosteal iior cellular nodes are common in the orbit, but 
both occur and disappear under proper treatment. 



D, Intraocular TriaoRe. 

By far the commonest forma are glioma of the ret 
and Barooma of the choroid. 

Oliomft of the retina is always a disease of infancy or 
early cluldhood, the patients being generally under two 
years old when first brought for treatment ; it niay, how- 
ever, be present at birth, and may begin as ]at« as the 
eleventh or twelfth year. Glioma is very soft, composed i 
of small, round celhj which grow from the granule layers 
of the retina, and it either grows outwards, causing detach- 
ment of the retina, or inwards ioto the vitreous; often | 
several, more or less separate, lobules are present. It ru 
a comparatively quick course, filling the eyeball in a ft 
months, spreading by contact to the choroid, and thence to 
the sclerotic and orbit It is especially prone to travel I 
back along the optic nerve to the brain ; and it may cauae J 
secondary deposits in the brain and In the scalp, and more 1 
rarely in distant parts, If the eye be removed before I 
either the optic nerve or the orbital tissues are iufittrated, 
the cure is radical, but in the more numerous cases, where 
the patient is not seen till what may be called, clinically, 
the second stage (see below), a fatal return occurs in the 
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orbit or within the akull. Glioma sometimes occurs in 
both eyee oue uflxir the other, and In several children of 
the same parents. 

The earliest symptom k a shining vrhititih appearance 
deep in the eye, and the eye is soon noticed to be blind ; 
OB there is neither pain nor redness, advice is seldom 
sought at this stage. If examined, T. ia found to be n. or 
rather- — .' When the peculiar appearance has become very 
striking or the eye becomes painful, the child is brought. 
Ill this (the second) eta.ge there is generally some conges- 
tion of the scleral vessels, and a white, pink, or yellowish 
reflection from behind the Icjis (vi'hich remains clear), 
steam inesa of the cornea, mydriasis, T. -(-.anterior chamber 
of uniform depth ; there may be enlargement or promi- 
nence of the eyeball. On focal examination some vessels 
can generaOy be seen on the whitish background, and whit« 
specks of calcareous degeneratiim are sometimes present. 

Cases are not uncommon in young children in which the 
above appearances are simulated by inflammatory changes 
in the vitreous, with detachment of the retina; and the 
differential diagnosis is occnsiuually diflicult. In these 
peeudo-glioma cases iritic adhesions are present, T. is — , 
the eye usually somewhat shrunken, the anterior chamber 
deep at its periphery, whilst absent or shallow at the centre. 
There is often the history of a definite inflammatory attack 
with acute cerebral symptoms, preceding the peculiar ap- 
pearance in the pupil. When in any doubt, the eye should 
be excised. 

Sarcoma of the choToid and ciliary body is a growth of 
lat6 or middle lite, being rarely seen below the age of 
thirty-five. The majority of these tumors are pigmented 
(melanotic), some being quite black, others mottled or 
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Streaked, A few are quite free from pigment. Kome are 
spindle-celled or mixed, others composed of rouud cells ; 
some are truly alveolar, but iu many specimens there ia 
very little connective-tissue stroma, and no very defined 
arrangement of the cells. These tumors are moderately 
firm but iriabie ; some are very vascular, and hemorrhages 
often occur in them. The tumor generally grows &om a 
broad base, and forms a well-defiued rounded prominence, 
pushing the retina before it ; blood or serous fluid is gen- 
erally efTused round its base, so that the retinal detachment 
is much more extensive than the tumor. These tumors 
often grow slowly so long as they are wholly contained 
within the eye, and two, three, or more years may pass be- 
fore the growth passes out of the eye and invades tbe orbit. 
Thongh this does not usually occur till the globe is filled 
to distention by the growth, it may happen much earlier, tbe 
cells passing out along the sheaths of the perforating blood- 
vessels, and producing large extraocular growths, while 
the intraocular primary tumor is still quite small, Tbe 
lymphatic glands do not enlarge, but there is great danger 
of secondary growths in distant parts, especially in the 
liver, a. risk not entirely absent^ even when tbe eye tumor 
is quite small. Hence early removal of tbe globe is of the 
utmost importance, and a good, though not too confident, 
prognosis may be given when the optic nerve and tissues 
of the orbit show no signs of disease. 

SvMPTOMa AND CouRSE. — -If the case be seen early, 
when defect of sight Is the only symptom, the tumor can 
often be seen and recognized by its well-defined rounded 
outline, some folds of detached retina often being visible 
near it. The pupil, cornea, and eye~tension will probably 
be quite natural. But sooner or later the tumor in ita 
growth sets up symptoms of acute or subacute glaucoma 
and sometimes iritis; subsequentiy secondary cataract 
forms. It is in the glaucomatous (second) stage that relief 
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ia uHuai]y sought. Unless some ]>art of the tunuir liuppeu 
to be visible outside the Hclerotic, or project into the an- 
terior chamber, a positive diagnosis often cannot now be 
given owing to the opacity of the media, although by ex- 
clusion we may often arrive at great probability. If the 
eye be left alone, or iridectomy be performed, glaucomatous 
attacks and pain will recur, aud the eye will enlarge and 
gradually be disorganized by the increasing growth, which 
will then quicily fill the orbit and fungate. Butaometiines 
a deceptive perioii of quiet follows the glaucomatous attack, 
and perhaps even some shrinking and reduction of tension 
may occur, after which the growth makes a fresh start and 
becomes apparent. It is chiefly in very old patients that 
this slow couree is noticed. Sarcoma is especially likely to 
form in eyes previously injured, or already ehrunken from 
disease. 

Thus it is apjtarent that in a. majority of cases the pres- 
ence of choroidal tumor can only be conjectured. "We 
suspect a tumor and ut^ excision in the following cases : 

(1) When an eye that has been for some time failing or 
blind from deep-seated disease becomes painful, congested, 
and glaucomatous (there beiug no glaucoma of the other 
eye), and particularly if there be secondary cataract. 

(2) Similar eyea with normal or diminished tension are 
best excised, as possibly containing tumor, (li) In exten- 
sive detachment of retina confined to one eye, without 
hiatory of injury or evidence of myopia, the patient 
should be warned, or the eye excised, according to cir- 
cumstances. 

In all suspicious cases the cut end of the optic nerve of 
the excised eye should be carefully looked at, and if it be 
pigmented or thickened another piece should be at once 
removed, and the orbit searched by the finger for evidence 
of growth ; the surface of the eye should also be carefully 
examined for external growths. When infection of the 




TUM0B8 AKB NBW OBO'fftH 



nerve or orbit is siispecteil chloride uf zinc wIkhiUI lie ap- 
plied aa already direct&i 

Tubercular growths of large elite may occur in the 
choroid. The diagnosU ia uncertain till after eiciaiou, and 
the treatment differs in no vfny from that of malignant 
growths. The patients are generally young. 

Tumors of the iris are rare. Melanotic aa well ae un- 
pigmeuted Garoomata are occasionally met with. Bebaceuua 
or epithelial tumors are also seen ; they are nearly always 
the result of transplantation of epithelium, or even of a 
hair, into the ii'ia through a perforating wound of the 
cornea. In rare caees cystic tuniors with thin walls are 
formed in connection with the iris, particularly in eyes 
which have been operated on for cataract. 

The term gmnuloTiia is applied to tieveral forma of non- 
malignant tumor of the iris, some of which are large I 
tubercles, some syphilitic gummata of large size, and son 
true granulation tissue following wounds. Th^ fonae a 
all accompanied hy iritis. 
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CHAPTER XX. 

ERBOKS OF REFRACTION AND ACCOMMODATION. 

As stated at p. 25, g 19, when the length uf the eye is 
normal and the accommodation relaxed, only parallel rays 
are focussed on the retina, and conversely pencils of niys 
emerging from the retina are parallel on leaving the eye 
(Fig. 87, and pp. 17 and 18, §§11 aud 12j, and this, the 
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condition of the normal eye in distant virion, is called em- 
metropia (E). All permanent departuna from the condi- 
tion in which, with relaxed accommodation, the retina lice 
at the principal focua are known collectively as ametropia. 







conjugate focus being beyond the principal focus (jp. 18, 
I 13). Beaching tlie retina before focussing, such laya will 
form a blurred image, and tbe object Ob will therefore be 
seen dimly. But by UBJng accommodation the convexity 
of tbe crystalline lens can be increased and its foual length 
ehortened, go as to make tbe couj ugate focus of Ob coincide 
exactly with the retina (cf. Fig. 80). Under tbis condition 
the object 0I> will be clearly seen, whilst the focus of a 
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Eja during aocommodfltion. — Near objects (divergent rojB) roeuaned on 
retina; distant ubjeuta (pumllel ruys) rusueeud iDfroiit ut retiuiL. Doited 
liaa in front oC lona ebowa its inorenfle uf cnniBiit}'. 

distant object, which in Fig. 88 waa formed on the retina, 
will now lie in front of it (p, Fig, 89), and tbe distant ob- 
ject will appear indistinct. The nearest point of distinct 
I ymaa (j>.') and tbe farthest (r.) have been defined at p. 44 
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la Fig. 88, if the retina were at cp instead of at F, a 
clear image would be formed of an object at Ob, without 
any effort of accommodation, whilst objects farther off 
would be focusaed in front of the retina. This state, iii 
which the posterior part of the eyeball is too long, so that, 
with the accommodation at rest, tbe retina lies at the con- 
jugate focus of an object at a comparatively small distance, 
is called Short -sight or Myopia (M.) (Axial MgopL<i). 

In Fig, 90 the inner line at R is the retina, nud p the 
^principal focus of the lens-syateru, i. e., the position of the 
l^c-tina in the normal eye. Rays emerging from B will, toi 
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leaving the eye, by convergent, and, meeting at the conju- 
guto focua k', will form a dear image in the air. Con- 
verBely, au object at b! will form a elear image on the 
retina (r) (compare Figa. 9 and 11). The image of eveiy 
object at a greater distance than b' will he formed more or 
leas in front of k, and every such object must, therefore, he 
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seen indistinctly. But objects nearer than ii' will be seen 
clearly by exerting accommodation, jUBt as iu the normal 
eye (Figs. 88 and 89, and p. 44). 

In myopia the indistinctness of objects beyond the far 
point (r) is lessened by partly closing the eyelids. This 
habit is often noticed iu shortr^ighted people who do not 
wear glasses, and from it the word myopia is derived. 

The distance of r (r'. Fig. 90} from the eye will depend 
on the distance of its conjugate focus it, i. e., upon the 
amount of elongation of the eve. The greater the distance 
of R beyond p, the less will be the distance wf its conjugate 
fiK;ua r' (^ r); in other words, the higher will be the 
myopia, and the more indistinct will distant objects be. 
If the elongation of the eye be very slight, k nearly coin- 
ciding with F, e' (= r) will be at a much greater distance 
(compare p. 19, § 16), and distant objects will be less indis- 
tinct. As the retinal images formed in a myopic eye are 
larger than normal (p. 25, § 19), myopic persons can dis- 
tinguish smaller objects at the same distance than those 
with normal eyes. 

23 
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'ggj|Qi^|^j2£~M- — Iq ^"'^ degrees the patient's i 
pliunt Ib that he caanot see difitant objects clearlj; in 
moderate and high degrees it is rather thai ' Tie can aee 
diatinctty ouly when tilings are held ve ry cJoae, for objecte 
a few feet off are so indistinct that many such persoiui 
neglect them. Adults often tell us that their distant Bight 
was guud till about eight or ten years of age, that it then 
began to shorten, and that the defect after increasing far 
several years at length became istationary. 

In many cases, no other complaint is made ; but in a 
certain number complications are present. There is often 
,^ intoleranc e of li g hts an additional cause for the half-closed 
lidd and frowning expression bo often noticed, '^achingjif 
t he eyes ia a very common and troublesome symptom, and 
is especially frequent if the myopia is increasing ; it is often 
brought on and always made worse by over-use of the eyea, 
but sometimes is very troublesome when quite at rest, and 
even in bed at nightf -^One or both iuternal r ecti often act 
J deficiently^ in myopia, so that convergence of the optic axes 

i for near vision becomes difficult, painful, or impossible, and 
various degrees of divergent strabism ua result ; this occurs 
oftenest, but by no means only, in the higher degrees of M, 
where r is so near that binocular vision involvea a strong 
effort of convergence. When this "muscular asthenopia" 
or "insufficiency of the internal recti" ia slight or inter- 
mittent it causjj^ indistinctness, " danc-ing," and sometimes 
factual diplopia, besides the other discomforls above men- 
tioned ; but diplopia is seldom present when a constant 
divergent squint has been established. The lower degrees 
of M. are aome.timts flceiimganied Isy involu nt ary contmcj- 
I tiq n of the eiliat^muiacl&C'^P"'''" of accommodation") b^ 
',wb ich_ M . js t<^niporarily incce^sed; and the habituaj 
approaimatjon of ol^jectg whjch thus liPcnm.-H nepeaaary fg 
l^one_cauae of still further eloagation of the eye an4 i% 



creaae of t he structural j y ^. Floating specks {muscee wU- 
tantes, p. 247) are esjwcially common and troublesome in 
myopia. 

(^edive signs and eomplicalions. — In high degrees of M. 
the sclerotic JB enlarged in alldirectiona (Fig. 91); the eye 
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often looks tyo _ prom iuen/or loo large, and ils movements 

are somewhat impeded. But apparent prominence of the »v»" 



eye may depend on many <, 
The existence of myopia 
moBcope 



made certain by thi opKTTml- 
four differept wave. (1) By direct examination, 
the image of the fundus formed iu the air (_Fig. 90) is 
dearly visible to the observer, if he be not nearer to it 
than his own near point, p. The image is inverted and 
magnified, the enlargement being greater the further it is 
formed from the patient's eye (p. 21, § 17), i. e., the lower 
the M, For very low degrees this test is not easy to use, 
because of the great distance (Ji' oi I', e. g.} that must inter- 
vene between observer and patient ; but it is easily applied 
if the image be not more than 2' in Iront of the patient 
(compare pp. 62, A, and 73, 2). 

(2) By indirect examinatiou the disk in M. appears 
smaller than usual. If, now, the object lens be gradually 
withdrawn from the patient's eye, the disk will seem to 
grow larger. This appearance, which depends im a real 
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increase in the size of the aerial image (Fig. 29), is leea 
evident the lower the M.' 

(3) By direct esaiuinatioD no clear view of the fundns 
is obtained if the distanee between patient and observer 
be leea than that between patient and inverted aerial 
image (Figs. 28 and 89, e'); and aa r' is always in front 
of the myopic eye, the image will necesBarily be invisible 
it' the observer go close to the patient. Hence, if on going 
close to the patient the obeerver cannot, either by relaxing 
or using his acconiun>dation (see p. 73), see any details of 
the fundus clearly, the patient is myopic (opacities of the 
media being, of course, excluded). This test is applicable 
to all degrees of M., accommodation being completely 
relaxed (see also p. 298). The tests (1) and (2) are on 
the whole moat generally useful for beginners. 

(4) By retinoscopy (p. 78), the shadow obtained on rotat- 
ing the mirror moves in the direction of the rotation. 
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In a large proportion of cases the elongation of the eye 
causes atrophy of the choroid ou the Bide of the optic disk 
next to the y. e. (the apparent inner side in indirect ex- 
amination). This atrophy gives rise to a creseentio patch 

Tlio explanation of this increase, and of the correBponding 
reaee in H. {p. 306), would require separate diagrams and 
occupj' too mnch ipace. 
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(Fig. 92) of yellowish-whito or grayish color, whoso con- 
cavity is tlie border of the disk, whilst its convex side 
curves towards the y. b., and it is commonly known BB the 
"myopic crescent." It is also called a "posterior stnphy- 
loma" (p. 199) because it indicates a localiKcd bulging of 
the sclerotic (Fig. 91). It varies in sine from the nar- 
rowest rim to an area several times that of the disk, and 
tuay form a zone entirely surrounding the disk (Fig. 9^^) 
instead of a crescent ; there may also be separate spots of 
atrophy or diffused thinning of the choroid, beyond the 
K bounds of the crescent, especially in a horizontal directiou 
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towards the y. s. As a ruJe, the higher the myopia the 
more extensive are these choroidal changes, but the rela- 
tion is by no means a constant one, and occasionally even 
in high degrees we find no crescent. Heni{»rrhagea may 
occur from the choroid in the same region, and leave some 
residual pigment (pp. 192 and 196). Owing to the steep- 
ness of the bulging, the disk is often tilted and appears 
oval, because seen at "three-quarter face" instead of" full 
face" (Fig. 93). It is sometimes very pale and atrophic 
on the side next the v- s, when the staphyloma is large. 
25* 




There is !□ myopia a great liability to liquefaction of, 
and the formation of OEai:itk-s in , the vi tregiis , and, Btill 
worse, to iletachment t>f the retina, A very large propor- 
tion of all the retiuiil detachments occur in myopic eyea. 
A blow on the eye oflcn appears to have caused the de- 
tachment, though often ni>t until after a considerable in- 
terval. In high degrees of M. the lens frequentl y becomea 
J cataractoiis, the cataract generally being cortical and coni- 
I plicated with disease of the vitreous (pp. 175, 211, etc.). 
I Thus we arrive at a sum total of serious diffiuulties and 

risks to which myopic persons are subject, especially when 
the myopia is of high degree. It ia only when the degree 
is low (2 D. or less), and the coudition stationary, that the 
popular idea of "short sight" being "strong sight" ia at 
all borne out, or that the later onset of presbyopia (p. 317) 
counterbalances the disadvantages of bad distant vision. 

Cacbes. — M. is sometimes present at birth, but much 
more commonly the eye begina to elongate during child- 
hood. Though the tendency to M. is strongly hereditary, 
it often begins afresh, especially from th (^""prolonged jiseof 
the eyes for near work. The strain on the internal recti, 
counterbalanced, it may be, by a corresponding tension on 
the external recti, is believer! to act by compressing the 
eyeball, and thus causing the unprotected posterior pole of 
the sclerotic to bulge. The concomitant tension of the 
ciliary muscle probably aids by bringing on congestion of 
the uveal tract (as it certainly appears to do of the disk), 
and thus predisposes to softening and yielding of the tunica; 
to this congestion the habit of stooping over the book or 
work contributes by retarding the return of blood. It is 
evident that if the disease be once started by such causra, 

I they will tend powerfiilly to increase it. Myopia seldom 
increases after the age of twenty-five, unless under special 
circumstances; but general enfeeblement of health, as after 
Severe illnesa or prolonged suckling, seriously iucreasea the 
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risk of its progress. Any comlition of imperfect sight i 
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a gained by holding ob- 



B likely to bring on M. ; and so we find it 



(Itsproportiuuateiy conimnn amon| 

hood have suffered from corneal nebulte, partial (especially 

lamellar) cataract, severe ch oroid itis, or a, high degree of 

astigmatism. 

The Treatment is divisible into (1) prophylactic and 
(2) remedial— 1. Much may be done to prevent M., or to 
check its increase wlien it has begim, by regulating the 
light, books, and desks used by children, so as to remove 
the temi'tatioiia to stooping. Children should not be 
allowed to read or work by flickering or dull light; and as 
we write and read from L. to R., it is beat, whenever poe- 
aible, to sit so that the light comes from the left, and throws 
the shadow of the pen towards the right and away from 
the object looked at. A myopic child should not be allowed 
to fully indulge hia bent, which ia generally strong, for ex- 
cessive reading. 2. By nieana of suitable glasses (a) distant 
objects may be seen clearly, t. e., the eye be rendered em- 
metropic, (6) rea^ling and working become possible at a 
greater distance. The strain on the internal recti usually 
ceases when the gane ia directed into the distance, whether 
vision be distinct or not; glsBsea for distant vision have 
therefore no effect on the progress of the myopia; they are 
of value only for educational purposes, that the patient 
i&ay see what is about him as clearly as other people; 
their use is therefore to a great extent optional. But if 
we can somewhat increase the distance of the natural far 
point (t) from the eyes, we Icesen the tension on the in- 
ternal recti in near vision, diminish the temptations to 
stooping and to reading by bad light, and so help to check 
the progress of the disease; hence glasses for near work 
are very important in the higher degrees of myopia (from 
3 D. upwards) in early life. Wlien the M. has been sla- 
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tionary for years, however, we may generally leave the 
decision even of this point to the patient's own choice. 

Before ordering glasses for either purpose we most 
measure aecurately the degree of M. In Fig. 94 let r be 
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the far point, and let it be 25 cm. in front of the patient's 
eye, so that he can see nothing clearly at a greater distance 
than 25 cm. (a) He ia required to see distant objecta 
(objects seen under approximately parallel rayaj clearly. 
A concave lens is interposed of strength sufficient to give 
to parallel rays a degree of divergence, aa if they came 
from r (see Fig. 10). The focal length of this lena will be 
the same as its distance from r ; and, as it is placed close 
to the eye, its focal length will be very nearly the same as 
(a little shorter than) the patient's far point. Therefore, 
if we measure the distance of r from the patient's eye, a 
lens of nearly the same focal length will fully neutralize 
his myopia. The patient will choose a lena rather higher 
than this test would lead us to expect if the M. be uncoDi- 
plicated;' whilst if, owing to complications, there be cou- 

' It ia Bomelimes stated that the glass cliosen fiir dialancfl is 
rather weaker than ie indicated "by the distance of r from the 
cryltalline lens, the accommodation causing an appni 
of a. This it true only in low degrees of M., and not alwayi 
even tn them ; a large number of the patients choose a rather 
Btronger lena than is indicated by r, i. e., a lena whose focus is 
shorter by (he distance between its own central point and the 
optical centre ot tha eye. 
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siderable defect of \ 
lower glass. Hence it if 



he will often choose a Bomewhat 
guod rule to begin the trial with 
lens much weaker than tlie one which, judging by the 
above test, we expect the patient to chiiose, and to try 
successively stronger ones till the best result is reached. 
The weakest concave gla^ which gives the best attainable 
sight for the distant test-typea (p. 43) is the measure of the 
M., and this glass, but not a stronger one, may be safely 
worn for distant vision. Begiuuers ofUn test M. patients 
with concave glasses for near types. Neither + nor — 
glasses give any information about the re/rncfton when used 
for near objects, since they merely either substitute or call 
into use the aceommndation,. 

(b) A glass is needed with which the patient will be 
able to read or sew at a distance greater than his natural 
far point. Theoretically the fully correcting glass (a) 
would suit, since it gives t« all rays a course which, in 
relation to the myopic eye, is the same as that of the rays 
entering a normal eye. But this glass cannot safely be 
allowed in the higher degrees of M. The lens which fully 
corrects the myopia diminishes tlie size of the retinal 
images so much that the patient is tempted to enlarge 
thera again by approaching the object nearer; again, the 
accommodation is often defective in the higher degrees of 
M., and, as the fully correcting lens requires full accom- 
modation, it will lead to over-straining if the function be 
weakened, and so cause discomfort if nothing worse. For 
these two reasons the rule is to give, for near work, a glass 
which will diminish the myopia, but not fully correct it. 

Let M. be 7 D., then r will be at 14 cm. (p. 28) from the 
eye. Let a glass be required with which the patient shall 
be able to read at 30 cm., or which shall remove r from 
14 cm. to 30 cm., i. e., shall leave the patient with M. 3 D. 
We must, therefore, correct the difference between 7 D. 
and 3 D. (7^ = 3 D.); and a. concave lens of 4 D. wUi 




make rays from 30 cm. diverge as if they came from 14 cm. 
But even this partial correction may diminish the images 
BO much that, if vision be im perfect, from extensive 
choroidal changes, reading at the increased distance will 
be so difficult that the patient will prefer to bring the 
object nearer again at the espeuae of accommudation, and 
will thus be inconvenienced instead of bettereil ; it i", 
therefore, often advisable, even for partial correction, to 
order a weaker lens than is optically correct. 

Aching from preponderauce of the estemal over the in- 
tsmal recti (insufficiency of the internal recti, p. 290), if 
not cured by partially correcting glares, is often best 
' treated by division of the external rectus of oue or both 
eyes. This operation may always be done when there is a 
marked divergent squint even if the squint be variable. 
Prismatic spectacles (p. 22], the bases of the prisms being 
towards the nose, are very serviceable for reading, in some 
cases of muscular insufficiency. By deflecting the enter- 
ing light towards their bases (Fig. 15j the prisma give to 
rays from a certain near point a direction aa if they came 
from a greater distance, and thus lessen the need for con- 
vergence of the optic axe«. The prisms may be combined 
with concave lenses. 

Myopia may also be caused by an increase of the curva- 
ture, or of the refractive pt>wer of the media {myopia of 
curvature). Thus, in conical cornea (p. 124) the curvature 
of the central part of the cornea is increased (i. e., its focal 
length shortened), and the principal focus of the lens-sys- 
tem lies in front of the retina, often very far in front. In 
commencing senile cataract (p. 175) M. is sometimes caused 
by shortening of the focal length of the crystalline lene, 
but whether by increase of lis convexity, or of its refrac- 
tive index (p. 13) is uncertain. In some diseases the refrac- 
i tive index of the vitreous ie increased with the same result 
I for a time. M. ie sometimes simulated in H., and actu^ 
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M. increased by needless and uncontrollable action of the 
ciliary iniiscie. 

H'iTF.RHI'TrROPIA. ( H.) 

Hypermetropia is optically the reverse of myopia. It is 
one of the commooeat coiiditioua we have U> treat. The 
eyeball is too short (nxial hypennetropia), so that vfhen the 
accommodation is relaxed the retina lies within the princi- 
pal focus of the eye. As rays from an object within tlio 
principal focua of a convex lens emerge from the lens 
divergent (Figs. 9 and 12), bo pencils of rays leaving a 
hypermetropic eye are divergent (Fig. 97) ; and conversely, 
only rays already convergent can be focusaed on the retina. 
H. always dates from birth and does not afterwards in- 
crease, except slightly, in old age. But it may diminish 
and even give place to M. by elongation of the eye. In 
Fig. 95 tlie curved line representing the retina is in front of 
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F (compare Fig. 87). Parallel rays will, after passiny; 
through the lens, meet the retina before focussing and form 
a blurred Image, whilst divergent rays, meeting the retina 
still further from their focus, will form an even worse 
image (compare Fig. 88); hence neither distant nor near 
objects will be seen clearly. But by using accommodation 
the focal length can he shortened until the focus falls upon 
the retina (Fig, 96), and dietaui objects are then seen 
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clearly; and additional accommodation will give also dis- 
tinct vision of near objecte (compare Fig. 89). A little 
consideration will show that the competence of the ciliarj- 
muscle to give these resuUa wiil depend in any given case: 
(I) on the degree of advimceiuent of the rclina iu front of 




F, i. e., on the degree of shortening of the eye ; and (2) on 
the strength of A., i. e., on the extent to which the focal 
length of tlie lens can bo shortened. 

Pig. 97 may be taken for a section of a very highly 
hypermetro[>ic eye, the rays emerging from which are 




divergent. The image formed on the retina of a h3rpep- 
metropic eye 18 smaller than that of the same object placed 
at the same distance from a normal eye (p. 25, ^ 19). 

In old age the crystalline lens becomes flatter and leaa 
refractive, and, therefore, an eye originally emmetropic is 
now unable to focus parallel rays un the retina; this con- 
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dition causes alight acquired hypennetropia, aud begiun at 
the age of Bixty-five. 

SvMi'ToMB AND Rebul'I's OF H. — The direct Byraptoms 
are due to iiisufficieucy of the accommodation ; for dii^tjiict 
vision (if uuy objtct, wlitther near or distant, requires A. 
proportionate to the degree of ehorteniog of the eye, and 
the absolute power (.amplitude) of A. is uot iucreoeed, at 
auy rate uot enough to meet the demand. In a given case, 
A. being relaxed, let the rays on leiiviag the eye diverge, 
as if they proceeded from a point, the virtual focus of the 
retina (compare Fig. 12), 10 cm. behind it, i. e., 25 cm. 
behind the crystalline lens (p. 2o, § 19). If parallel rays 
pass through a convex leus of 25 cm. focal length held 
close to the eye, they will be made to converge towarda 
this same point, and therefore in accordance with § 12 
(p. IS) will be fociissed on the retina. The same end can 
be equally gained by using A., so as to shorten the focus 
of the crystalline lens to a corresponding extent. 

If H. is slight or moderate and A. vigorous, no incon- 
venience is felt either for near or distant vision. But if A. 
have been weakened by disease or ill-health, or have iailed 
with age, the patient will complain that be can no longer 
see near objects clearly for long together ; that the eyea 
ache or water, or that everything "swims" or becomes 
"dim," after reading or sewing for a short time (aceomrno- 
dalive (uthenoj/la, see also p. 244). There is not usually 
much complaint of defect for distant objects. Many slight 
or motlerately H. patients find no inconvenience till 25 or 
30 years of age, when A. has naturally declined by nearly 
one-half (p. 31o). Women are often first troubled after a 
long lactation, and men when they have had to work hard 
for examinations or in the otfice, or are suffering from 
chronic exhausting dlseaees. In children the complaint is 
often of watering, blinking, and headache, rather than of 
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In very high degrees of H. a large part of the accommo- I 
datiun is ahvnys needed frum childhood upwards for distant I 
sight; and even the Btrougest effort does not siiffice to give i 
good vision of near objects, whieh consequently such j 
person never seea clearly. Such patienta often partly 
compensate for the dimn<ss of near ohjeeta by bringing | 
them Btili nearer, thus enlarging the visual angle and in- 
creasing the size of the retinal images (p. 26). This aymp- 
tom may be mistaken for myopia, but can be distinguished 
by the want of uniformity ia the distance at which the 
patient places hia book, and by his being often unable, at ■ 
any distance wbatever, to see the print easily or to read 
fluently. In the highest degrees even distinct distant vi^on < 
is not constantly maintained, the patient often being con- 
tent to let his accommodation rest, except when bis atten- 
tion is roused. 

As age advances, a point is reached, even in moderate 
degrees of H,, at which A. no longer suffices even for dis- 
tant, and much less for near, vision. Such persons tell ua 
that they took to glasses for near work comparatively early, 
but add that lately the glasses have not suited, and that 
they are now unable to see clearly either at long or short i 
distances. Ophthalmoscopic examination shows no i 
except H., and suitable convex glaives at once raise distant j 
vision to the normal. Occasionally photophobia, alight I 
conjunctival irritation, and redness are present in H,, but 1 
the first-named symptom is leas common than in snyojaa. ( 
(See also p. 244.) 

The most important indirect result of H. ia eottvergetit ] 
ttrabiamus. To understand this we must remember that i 
there is a certain constant relation between the action of | 
the ciliary muscles and of the internal recti, that the ac- j 
comraodation can be exerted only to a very limited d^ree I 
without convergence of the optic axes, and that for every J 
degree of accommodation there is in the normal state I 
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constant amount of convergence (compare ji. 44). jii H. 
accurate near sight needs, as we have Been, an excess of A., 
thus, e. g., with H. of 2 n., clear vision of an object at 
60 cm. will require as much A, as vision at 25 cm, by a 
normal eye, and this A. cannot be exerted without con- 
verging lor 25 cm. (or nearly so). Buch a person, there- 
fore, has to do two things at once — to look at na object 
distant 50 cm., and to make his optic axes meet at 25 cm. 
The former he does by directing one eye (e. g., t!ie K.) tu 
the object 50 cm. off; the latter by directing the visual 
axis of the L. eye so aa to meet that of the R. at 25 cm., 
instead of 50 cm. In this caae the L. eye will squint in- 
wards, but both internal recti will act equally in bringing 
the squint about, and both eyes will use as much A. »3 a 
pair of normal eyes would do at 25 cm. 

This "concomitant" convergent strabismus (p. 32, § 4) 
generally comes on early in childhood, aa souu as the child 
begins to look attentively and use itii accommodation vigor- 
ously in rngarding near objects. In examining cases we 
shall be struck by finding that: (1) in some the squint is 
noticed oidy when A. is in full use, that it appears and dis- 
appears under observation accordiug aa the child iixes its 
gaze on a near object or looks into space l^pa-iodic squint); 
(2) in others tlie squint is cunslant, but is more marked 
during strong A. ; (3) it ia constant, invariable, and of 
high degree; (4) In most cases tho squint always affects 
the same eye, and this is generally accounted for by some 
original defect of the eye itself (such as a higher degree of 
H., or As., or a corneal opacity), which leads to its fellow 
being chosen for distinct sight ; but patients who see equally 
well with each eye often squint with either indifferently 
(aSemathig gquini). The squint causes diplopia (homony- 
mous, p. 'S'20), and to avoid this inconvenience, patients for 
the most part soon learn to ignore (or "suppress") the 
image formed in the squinting eye, the result usually being 
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that this eye becomes very defective. This power of Bup- 
preBsiag the false ira»ge is learnt luoet easily in very eai-ly J 
life. In altematiug ai^uint na periuaueat BUjipression. ( 
occurs, and consequently both eyeB remain good (p. 238). 

It will soon be noticed that squint ia not present in every 
case of H. In very low degrees the necessary extra ac- 
commodation can be used without any extra convergence 
(relative accommodation, p. 44}. In very high degrees, on 
the other hand, the ctTort needed for distinct vision, even 
of distant, and a fortiori of near, objects, is so great, that 
the child often saerificeH distinctness to comfort and bin- 
ocular vision, using only so much accomnnxlation as can 
be employed without over-convergence. The squint not 
uncommonly disap]>eara spontaneously as the child grows 
up, a fact, perhaj®, explained by an increased power of 
dissociating A. from convergence, or, perhaps, by a diminu- 
tioa of H. from elongation of the eye. 

The Treatment of H. ciJiisists in removing the neoes- 
sity for overuse of A. by prescribing convex spectacles , 
which, in proportion to their strengtii, supply the place of i 
the increased convexity of the crystalline lens induced by | 
A. In theory, the whole IT. ought to be corrected by I 
glasses ill evciy case, and the eye be rendered emmetropio. 1 
But in practice we find it often better to give a weaker J 
glass, at least for a time. 

If A. in a H. eye be in abeyance (|>araiyzed by atropia)j 1 
vision for distant objects will be distinct only if the rays 
pass through a convex lens, held in front of the eye, whose j 
focus coincides with the virtual focus of the retina {p. 301). . ] 
The strength of this lens is the measure of the H. ; thus the J 
patient has H. 2 D. if a convex lens of 50 cm. focal lengtll [ 
is necessary for this purpose. 

But if A. be intact, aa the patient has constantly to i 
it for distant sight, he is often unable to relax it ftiUy, I 
when a corresponding convex leus is placed in front of th§. 
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eye; lie will relnx only a piirt, ttnil tliia i^&rt will ha lueax- 
itred by the strongest wiiivex lens with which lie can see 
tiie distant types clearly. That piirt of the, H. which can 
be detected by thia test ia called " luauifeat" (H. m.)- The 
l)art remaining undetected, becauae corrected by the in- 
vohintary use of A., ia latent (H. 1. 1. The sum of the 
H. m. and H. 1. is the total (H.). 

Now, most H. jieople cau habitually use some A. for dis- 
tance (,aiid a corresponding excess for near vision) without 
inconvenience, and hence the full correction of H. is by no 
means always needful, or even agreeable to the patient. 
In many cases the correction of the H. ni. is enough to re- 
lieve the aathenopic symptoms, at any rate, for a consider- 
able time; but we often find that after wearing these 
glasses for some weeks or months the symptoms return, 
and a fresh trial will then show a larger amount of H. m., 
which must then again be corrected by a corresponding in- 
crease in the streuglh of the glasses. This process may 
have to be repeated several times until afler a few months 
the total H. becomes manifest, and may be corrected. 
This method is most aviitable for adults in whom the use of 
atropine for paraly/.ing A., and allowing the immediate 
estimation of the total H., is inconvenient or impossible ; 
or for whom the glasses which correct the total H., as es- 
timated by the ophthalmoscope, without atropization, are 
found, if ordered at oucc, to be inconveniently strong. But 
for children there is seldom sny gain and often no little 
inconvenience from following this gradual plan ; with them 
the better way 'a to estimate the total H., and to order 
glasses slightly (1 D.) weaker than that amount. 

To Examine FOR H. — (1) Forll. m. Note the patient's 
vision for distant types at 6 in., then hold in front of hia 
eyes a very weak convex [ens (-|- 5 D.), and if he sees as 
well, or better, with it, go to the nest stronger lens, and tso 
on until the strongest has betu fi.und which allows the l>eat 
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(2) For H. (total). — The ejwiest and nmst certain plan 
IB to direct the patient to iise strong atropine drops (F. 24] 
three times a day for at least two daya, and then to teat his 
diBtant visiou with convex glasses. Aa in ( 1), the strongest 
lens which gives the best attainable sight is the measure of 
llicH. 

Ophthalmoscopiu Tests. — |_;J) The image of the disk 
seen by the indirect method, becomes smaller when the lens 
is withdrawn from the eye (compare p. 291, 2). 

(4) The retinoscopic test ia described at p. 78. 

(5) By direct examination au erect image is ^en at 
whatever distance the observer be from the patient (p. 75). 
If the observer beakilled enough he may, as stated at p. 75, 
estimate H. with almost as great accuracy with a refraction 
ophthalniosco]ie as by trial lenses, and this plan ia often 
almost indispensable with children who are too young or 
too backward to give goud answers. Tlie total, or nearly 
the total, H. may bo found in this way without atropine if 
the examination bo made in a dark room, for then A. ia 
generally quite relaxed, however persistently it may have 
acted when the patient was able to look attentively at 
objects in the light. But it is often better in practice to use 
atropine before making this estimation. 

The nest question is, whether the glasses are to be worn 
always, or only when the accommodation ia specially 
strained, i, e., in near work. They are to be worn con- 
stantly (1) whenever we are attempting to cure a squint by 
their means ; (2) in all cases of high H. in children, whether 
with or without strabismus. But patients who come under 
care for the first time as young adults, in whom the H. is, 
as a rule, of moderate or low degree, may generally be 
allowed to wear them only for near work. Elderly per- 
sons require two pairs — one for distance, neutralizing tin. 
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H. m., the other stronger, neutrftlizing the presbyopia also, 
for Dear work (p. 315} ; tlie iiise of the former may, how- 
ever, be left to the patient's discretion. 



Treatment of Convergent Hypermdropic. Squint 

(1) If the squint be periodic (p. 303), it can be cured 
by the constant use of the spectaclea which correct the 
total H. 

(2) The 8»me is true in some cases where the squint, 
though constant, varies in degree, being gi-eater during 
accommodation for near than for distant objecld. It is 
heat to use atropine in all such cases, and if under its use 
the squint disappear, or be much lessened, glasses will cure 
it. We shall, however, often be disappointed to find the 
squint as marked as ever, even with complete paralysis of 
accommodation, and then, as a rule, it is not curable by 
glasses. 

(3) If the squint bo constant in amount and of some 
years' standing, operation is usually necessary. As the 
squinting eye ia in such usually very defective (p. 303), 
the removal of the deformity is the chief object of the 
operation, binocular vision being comparatively seldom 
restored. Hence, in view of the tendency to spontaneous 
cure already mentioned, it is better not to operate on very 
young children, especially as in them we cannot easily tell 
whether or not the squint is still periodic. The most 
rational treatment for children under 4 [_when glasses may 
often be begun) is to cover the eyes alternately with a 
blind for some hours daily, to ensure each eye being alter- 
nately used (p. 238) ; but naturally this is seldom carried 
out. When operation is decided upon it is a safe rule to 
divide only one internal rectus at a sitting. At the end of a 
few weeks, if the equiut still be considerable, the operation 
ia performed on the other eye. Muscular asthenopia is very 
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likely Ut owme on some years later if both tendons are 
needlessly Oivided. It is safer to leave slight convergent-e 
than to run this risk. (Bee also Divergent Strabismus.) 

AflTUiMATISM. ( AsO 

In the preceding eases {M. and H.) the refracting sur- 
faces of the eye (the front of the cornea and the two surfaces 
of the lens) have been regarded as segments of epherea. 

All the raj's of a cone of light which issue from a round 
spot and pass through such a system are (neglecting 
"spherical aberration") equally refracted, and meet one 
another at a single point- — the/ocus of the system. For if 
such a cone of incident light be looked upon as composed 
of a number of different planes of rays situated radially 
around the axis of the cone, the rays situated in any plane 
(say the vertical) will, after passing through the lens- 
systeiu, meet behind it at its focus, whilst those forming 
any other plane (as the horizontal) will meet at the same 
point; and the same will be true of all the intermediate 
planes. 

But let the curvature, and therefore the refractive power, 
of one of the media (for instance, the cornea) he greater in 
one meridian, say the vertical, than in the horizontal, then 
the vertical -plane rays will meet at their focus, whilst the 
horizontal-plane rays at the same distance will not yet have 
met, and if received on a screen will form a horizontal line 
of light. If the intermediate meridians had regularly in- 
termediate focal lengths they would form, at the same place, 
lines of intermediate lengths, and the image of the round 
spot of light, if caught on a screen at this distance, would 
K form a horizontal oval. To a retina receiving such aa 
^L image the round point of light would appear drawn out 
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unable to see a point iis such, all points appearing drawn 
out more or less into linea. 

A little redectioa will show that in the same caae, at the 
focal point of the horizontal-plane rays, the rays of the 
vertical plane will already have met and croBBed, and that 
the image at this point will form a vertical oval. 

If the screen be placed midway between these two ex- 
treme points, the image will be circular but blurred, because 
the vertical -plane rays will have crossed, and begun to 
separate, while the horizontal ones will not yet have met, 
and each set will be equally distant ft'om its focus. The 
meridians of the astigmatic medium which refract most 
(shortest focus) and least (longest focus) are the "principal 
meridians." The distance between their foci is the "focal 
interval," and represents the degree of astigmatism. 

The astigmatism of the eye may be regular or iiTeguiar. 
Itt legolar aBtigmatiBm the meridians uf greatest and least 
refractive power, " principal meridians," are always at right 
angles to each other; the intermediate meridiaua are of reg- 
ularly intermediate focal lengths; and every meridian is 
nearly a segment of a circle. Of the principal meridians 
the most refractive (the one with shortest focal length) is, 
as a rule, vertical or nearly so, and the least refractive, 
therefore, horizontal or nearly so. The cornea is the princi- 
pal seat of this asymmetry, but the crystalline lens is also 
astigmatic, to a less degree, and its meridians of greatest 
and least curvature are usually so arranged as in some de- 
gree to neutralize those of the cornea, so that it partially 
corrects the corneal error. 

Regular astigmatism is remedied by supplying a lena 
which equaliKes the refraction in the two principal me- 
ridians. Such a lena must be n segment of a cylinder instead 
of, like an ordinary lens, a segment of a sphere. Rays 
traversing a cylindrical lens in the plane of the axis of the 
cylinder are not refracted, since the surfaces of the lens in 
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this directiou are parallel ; hut rays traversing it in all 
other plaDes are refracted more or less, and most in the 
plane or meridian at a right angle with the axis. 

Irregular aBtigmatism may be caused either by irregu- 
larities of the cornea, arieiug from ulceration or conical 
cornea (p. 124) ; or by various conditions of the cryBtalliue 
lens, Biich as differences of refraction in its various eectors, 
tilting or lateral dislocation of the entire lens, so that its 
axis no longer corresponds, aa it should do, with the centre 
of the cornea. Irregular astigmatism causes much distor- 
tion of the ophthalmoscopic image, ei^pecially when the 
lens is moved from side to aide. It is seldom much bene- 
fited by gjaases. 

Returning to regular astigmatism,, it will be seen that the 
optical condition of the eye depends upon the position of 
the retina in respect to the focal interval. In the following 
diagram (Fig. 98j let the most refracting meridian be 
vertical and its ficus be called n, the least refracting 




meridian horizontal and it^ focus, b. I.The astigmatism is 
here represented &a caused by altered jiojnt/on of the retina 
in different planes, instead of by altered curvature of the 
ctrmea in different plaues; and the diagram is, of course, 
only intended to aid the comprehension of the principle.) 
I (Ij Let a fall on the retina (1, Fig. 98), and b, therefore, 
I behind it. There is E. in the vertical meridian, and there- 
^fore H. in the horizontal meridian ; this is simple hyper- 
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metropic aetigmatiBm. (2) Let b fall on the retina (2, 
Fig. 98), aod a in front of it. The horizontal meridian is, 
therefore, E., and the vertical meridian M. ; simple myopic 
aetigniatism. (3) Let a and b both lie behind tlie retina 
(3, Fig. 98). There ia H. in both meridians, but more in 
the horizontal than the vertical meridian ; compound hyper- 
metropic astigmatism. (4) a and b are both in front of 
the retina (4, Fig. 98). There ia M. in both meridians, 
but more in the vertical than the horizontal; compound 
myopic astigmatisui. (5) a is iu front of the retina, and 
b behind it (5, Fig. 98). There is M. in the vertical and 
H. in the boriziintal meridian ; mixed astigmatism. 

The general symptoms of astigmatism "re of the same 
order as those caused by the simpler defects of refraction, 
but attention to the patient's complaints, and observation 
of the manner in which he uses his eyes will in the higher 
degrees often give the clue to its presence. Low degrees, 
especially of simple hypermetropic astigmatism, often give 
rise to no inconvenience till rather late in life. As. ia most 
commonly met with in connection with H., because H. is 
BO much commoner than M. But it is said to occur with 
greater relative frequency in M., when if complications be 
present it may, if not of high degree, be residily overlooked 
uidesa especially sought for. The higher grades of As. . 
cause much inconvenience, no objects being seen clearly; 
and ordinary glasses, though of use if the As. be com- 
pound, are nearly useless if it be simple. As. is always to 
be suspected if, with the hcst attainable spherical glasses, 
distant vision is le^ improved than it ought to be (suppos- 
ing, of course, that no other changes are present to account 
for the defect). No definite rule can be laid down as to 
the degree of defect which should raise the suspicion of As. ; 
indeed, in the higher degrees of even simple M. and H,, 
acutenesa of vision is often below normal (pp. 239 and 
294). 
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Aa. may be meaaured eitber by trial with glasses, or by 
ophthalmoscopic estimation (p. 76) of the re&action of the 
retiuiil vessels in the two chief meridians. The la.tter is 
the more difficult. A comparatively easy qualitative test 
is found in the apparent shupe of the disk, which instead 
of being round, is more or leaa oval. In the erect image 
the long axis of the oval corresponds to the meridian of 
greatest refraction, and is therefore, as a rule, nearly 
vertical CFig- 99, and p. 309). As. may also be detected 




and measured by retinoacopy, by remembering that on 
rotating the mirror in a. given direction the Bhadow is seen 
by means of the meridian at right angles to its border. 

In the inverted image (Fig. 100} the direction of the 
oval ia at right angles to the above, provided that the ob- 
ject lens be nearer thmi its own focal length to the eye. 
Aijtigmatism is suspe(;ted when in the erect image, an 
undulating retinal vessel appears clear in some parts, and 
indistinct in others, an appearance which may be taken for 
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retinitis if the examinatioa be coufined to the erect image. 
It may be imitated by looking at a wavy line tlirough a 
cylindrical leua. 

In the indirect examiuation tlie shape of the disk changes 
on withdrawing the lens from the patient's eye. It will be 
remembered that in M. the image increases as the lens is 
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Arithdrawn (p. 291, 2), that in £. its size i-emains the same, 
whilst in H. it diminishes (p. 306, 3). Thus, in a case of 
simple myopic astigmatism in the vertical meridian, that 
dimenaian of the disk which la seen through the vertical 
meridian will enlarge on distancing the leas ; from being 
oval horiKoutally, when tlie leiis is close to the eye, it be- 
comes first round and then oval vertically on withdrawing 
the lens. In the other forms of As. the same holds true; 
the image enlarges, either absolutely as in M. As., or rela- 
tively as in H, As., in the direction of tlie most re&acting 
meridian. 

The subjective teaU for As, are very numerous, but all 
depend on the fact, that if an astigmatic eye looks at a 
>]UMiber of lines drawn in different directions, some will be 
seen more clearly than others. Tlie form of this test is not 
a matter of great consequence, provided that the lines are 
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dear, not too fine, and are easily visible with about ha] 
the normal V. at from 3 m. to 6 ni. The forms rGsembliui 
a clock-face with bold Roman figurta at the enda of th< 
radii are moat eonveuieut, and I prefer the pattern recont 
mended by Mr, Brudenell Carter (see Appendix) to anyV 
other that I have used. On this face are three paralM'T 
black lines separated by equally wide white spaces, aodJ 
which collectively form a " hand " that can be turued roundfl 
into the positions of best and worst vision. 

The easiest case for estimation is one of simple H. As.,fl 
in which the eye ia under atropine. Many cas« 
M, As. are quite as easy to test. In a given case let tlw 
eye be Em. in the vertical meridian, aod H. in the 
zoDtal. With A, paralyzed, rays refracted by the vertical 
meridian will be accurately focussed on the retina, whilst 
the focus of those refracted by the horizontal meridian will 
be behind the retina (Fig. 98, 1), and consequently form I 
on it a blurred image. Now the rays which strike in th* 
plane of the vertical meridian are those which come from^ 
the borders of horizontal lines; hence the patient under 
consideration will see the linea at a distance of 3 m. to 6 m. 
quite clearly when the "band" ia horizontal, except their 
ends, which will be blurred. The rays which strike in the 
plane of the horizontal meridian are those which proceed 
from the sides of vertical lines, and as this meridian ia hy- 
permetropic the lines in the " Land," when placed vertically, 
will be indistinct, except their ends, which will be aharply J 
defined. We now leave the "hand" vertical, and test thfrj 
refraction for the lines in this position (i.e., for the hori 
zontal meridian) ia the ordinary way (p, 304, 2), and dm 
e. g., that witli -|- 2 D. they are seen most clearly, though noij 
perfectly. On substituting tor the spherical glasa + 21" 
cylinder with it3curvaturehorizontaH,i.e., its axis vertical )J 
the lines of the hand and all the figures on the clock wiUf 
be seen perfectly : the vertical lines and figures being » 
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through the horizoutal iiierirliim crirrticted l>y the cylinder 
lens; the horiaoutal figures thruugh the unaided vertical 
iiieridirtii, the raya which i>as8 through the cylinder in this 
meridian not heiug refracted, 

lu a case of eimple il. As. iu the vertical meridian the 
lines of the hand tvill be dull or invisible when horizontal, 
whilst when vertical they will be clear. On trial a concave 
cylinder will be found, which, with its curvature vertical 
(axis horizontal), makes the lines of the hand quite clear 
when horizontal, and all the figures quite plain. 

The cases of compound and mixed As. are less easUy de- 
tected and dealt with. It is generally best first to find in 
the usual way the spherical gla^s which gives the best result 
for the distant types ; and then, arming the eye with this 
glass, to test for As., with the clock-face and cylindrical 
lenses as in the simple cases described above. 

We may use, instead of a cylindrical glass, a narrow alit 
in around plate of metal, which can be placed in the direc- 
tion of either of the chief meridians, the spherical glass 
being then found with which in each meridian the patient 
sees best. One chief meridian may he ascertained by find- 
ing the direction of the slit which gives the best sight with 
the spherical glass chosen iu the preliminary examination, 
and the other meridian by finding the glass which gives 
the best result with the slit at a right angle to the former 
direction. 

Another method (that of Javal) consiats in making the 
patient highly myopic for the time being, by means of a 
convex lens (unless he be myopic already) ; then accurately 
finding his far point for the least myopic meridian, and, 
lastly, finding the concave cylinder which is needed to re- 
duce the opposite meridian to the same re&action. A spe- 
cial apparatus is needed. 

Whatever means be employed, the degree of As. is ex- 
pressed by the difference between the glasses chosen for the 
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two eliief lueridiaDs; or by the cylindrical lens whiob, 
added to the cho^n t^pberical, givea the beet reBult fur the 
lines or the distant types, When cylindrical glasses are 
ordered the whole of the astigmatism should be corrected. 
It is not usually necessary to correct astigmatism of less 
than 1 D.; but exceptions to this rule are not uncommon, 
Boiiie patients deriving marked relief from the correctioa 
of lower grades. 

Vision is, however, often defective in astigmatism, ai 
in the high degrees ne are oilea obliged to be content with 
a very moderate improvement at tlie time of esamination, 
Tbiamayprobablybeexplaineilby the relina never having 
received clear images, i. e., never having been accurately 
practised (p. 239); and tbe sight sometimes improves after 
projter glasses have been worn for some months. Very 
much also depends, in the trial, on the intelligence of tbe 
patient; some persons are far more appreciative of slight 
changes in the power of the lens or in the direction of 
axis of the cylinder thiio others, and this apart from 
absolute acnteness of siglit. 

Vneqiial refraction in the two eyes i An-iso-metropia). 
It is common to find a difference between the two oyea, 
having more H., more M., or more As. than its fellow; 
one being normal, while the other isametropic. When. 
difference is not more than is represented by 1.5 D^ 
V. is good in both (see p. 239), the refrRction may with 
advantage be equalized by giving a different glass to each 
eye, and divergent sijuint from muscular asthenopia may 
BometimeB be prevented by tbe increased stimulus to bin- 
ocular vision thus given. But equalization is seldom poe- 
Bible if the difference be greater, though, especially in 
myopic cases, advantage is sometimes gained by partial 
equalizatj<in. When no attempt is made to harmonise 
eyes, the spectacles ordered should suit the fesa amet 
eye. When one eye is E. and the other M., each is 






used i'or sueiuy at different distances, mid butli remain 
perfect; but if one be Ah. or very H., it is generally dii- 
fective from want of use. 
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Presbyopia (old siglit, often tailed "long Bight") is the 
result of tho gradual receaeitin of ji \shich takes place as 
life ndvauces, and nhich causes curtailment of the range 
or amplitude of A (j> 44) Prom the age of tea (or 
earlier) onwards, p la constantly receding from the eye. 
When it has reached 9" (23 cm,),i, e., when clear vision ia 
no longer possible at a shorter distance thaE 22 cm,, Pr. 
ia said to have begun. The standard is arbitrary, 22 cm. 
Iiaving been fixed by general agreement as the point 
iwyoud which p cannot be removed without some incon- 
venience, the point where age begins to tell on the practical 
efficiency of the eyea unless glasses are worn. In the 
normal eye this point la reached soon after forty, and the 
rate of diminution is so uniform that the glasses required 
to brings to 22 cm, may often, if necessary, be determined 
merely from the patient's age. 

But as allowance has to be made for any error of refrac- 
tion (H. or M.,], and as there are exceptions to the rule 
even fur normal eyes, it is unsafe iu practice to rely on age 
as anything more than a general guide. 

The slow failure of A., causing Pr., depends upon senile 
changes in the lens, which render it firmer and ksa elastic, 
and therefore less responsive to the action of the ciliary 
muscle. There cau he little doubt, however, that failure 
of the ciliary muscle itself, or of its motor nerves, also 
forma an important factor in some cases, particularly when 
Pr, comea on earlier or more quickly than usual (pp. ZB7 
and 264). 

As Pr. depends on a natursil recession of tlie near point, 
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it occurs in all eyea whether their refraction Iw E., M., i 
H. Ill M., however, Pr, seta in Inter than in a norma] j 

' eye, hecause for the same range of A. the region is always I 
nearer than in the normal eye. lu II., on the contrary, | 
Fr. ia reached sooner than is normal, because for the same i 
range of A. thcreyj'on is always further than in the normal 
eye. Thus, in an K. eye a power of A. =^ -l.!) D. gives a 
range from r^= infinity top =:^ 22 cm, (the focal length of 
4.5 D., see p. 44), i. e., Pr. is just about to hegin. In a 
case of M. 2 D. with the same range, the region of A. lies 
between 50 era. (the r for this eye; and 1-5.5 cm. (focal 
length of 6.5 D.) ; Pr. has not yet begun. In ii case of H. 
2 D. with the same range, 2 I>. of A. are nsed in correct- 
ing the H., i. e., in bringing r to infinity, and only 2.5 D. 
of A. remains; p is therefore at 40 cm. (focal length of 
2.5 D.), and a + lena of 2 V>. is needed to bring p to 22 
cm. ; there is Pr. = 2 1). The only cafes in which Pr. 
cannot occur are in M. of more than 4.5 D. If M. = 7 D., 
riaat 14 era., and though, with advancing years, J) will 
recede to 14 cm., it cannot go further, and the patient 
therefore never becomes presbyopic ; the only change will 
be the loss of power lo see clearly at less thtin 14 cm. V. 
will be clear at 14 cm., but neither nearer nor further. 

Treatment. — Convex Bpectaclea are found by the aid 
of the Table given below, with which the patient can read ' 
at 22 cm. 

In practice it is always proper to examine tor H. or M., 
by taking the distant vision and trying the patient for 
Hm. (p. 304) and M. (p. 296j. If Hm. be found, arm the 
patient with the glasses which neutralize it and make him 
E., and then add to them the glasses that should by the 
Table be required to bring p to 22 cm. If M. be found, 

, subtract the amount of it in D, from the convex glaaa that 

I corresponds to his age in the Tjible. 

lu prescribing for Pr. we must oiten order rather less 
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thau the llill correction. For iiistitnce, if A. be altuDst eu- 
tirely lost, p is pructically reinoveii to r, and the glass 
which will bringp to 22 cm. will also bring r to the same, 
or nearly the snnie point, and tlie piitieut will bo able to 
see clearly only just there. Kiiw 22 cm. ia too near &r 
sustained vision, and such patients often prefer a glass 
which gives them a near j>oint of from 30 to 40 cm. (12" 
to 16"j, though in chouaing it they sacrifice some degree of 
sharpness of sight. The difficulty experienced by these 
patients iu reading with glasses which give j) =: 22 cm. de- 
pends on the unaccustomed strain which is thereby thrown 
on the internal recti ; and it may be removed or lessened 
by adding to the convex glasses prisms with the bases 
towards the nose (Fig. 15) ; or by putting ordinary convex 
spectacle lenses sn near together that the patient looks 
through the outer part of the glass, which then acta as a 
prism, with Its base towards the nose (Fig, Ifi). 



Preebyopia Table for Emmetropic EyeK. 
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CHAPTER XXI. 



STRABiaMrS AND OCtll. Alt tAHAI. YBIS. 

Stkabismus exists wheaever the two eyes are not (as J 
they ought to be) directed towanJa the same object. The ( 
eye ia "directed towards" aa object wheu the image ia J 
formed ou the mo^t sensitive part of the retina (the yellow J 
spot) ; the etraight line joining the centre of thia image 1 
with the centre of the object ia the "viaual asis" (see fc 
note to p. 33). In health the action of the ocular muscles J 
ia euch as to keep both visual lines always directed to the I 
object under regard, and binocular but single visiou ia the I 
result. Although each eye receives its own image, only 1 
iineobject is perceived by thesensorium, because the images I 
ura formed on parts of the retinse which "correspond" or i 
lire "identical " ill function, i. e., which are so placed that I 
they always receive identical and simultaneous stimuli. 

But if, owing to fiiulty action of one or more of the i 
muscles, one eye deviate and the visual lines cease to be | 
directed towards the same object, the image ^'ilt no longer j 
be formed on the yellow spot in both eyes. In one of them 
it must fall on some other and non-identical part of the 
retina, and the result ia that two images of the same object 
are seen (Diplopia, p. 33). In Pig. 101 y ia the yellow 
spot in each eye, and the visual line of the R. eye (the 
thick dotted line) deviates inwarda ; hence the image of I 
the object (o6.) which is formed at y in the L. eye, will in f 
the B. eye fall on a non-identical part to the inner Side of I 
y, Ob. will be seen in its true position by the L. eye. To \ 
' e E. eye, however, it will appear to bo at I', ob., beca 
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tlie part of tlie R. retina which now receives the image o 
06. was accuBtoraeil, wlien the eye waa normally directed, 
to receive images from objects in the position of F, oh. ; and 




iBpond in poal> 



in consequence of thiit parly hahit ]•'. iib. is the position to 
wliich every image ibrmeil on this part of the retiba is 
referred. 

Hence if the eye deviate towards its fellow (convei^nt 
squint, as in Fig, 101), the false image will seem to the 
squinting eye to be iu the opposite direction; the imaeie 
belonging to the R. eye being referred to the patient's R., 
and that belonging to the L. eye f{i his Li. ; in convergent 
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or crossed Btmbiamus, tlie double images correspond in j 
sition to tlie eyes, or lire /ffljiowwimiut. Similar reasoning 
will show that if tlie eye devijite fn>ni its fellow (^aa in 
Fig. 102, divei^ent siiiiint), the ]ii«ition of the double 




iniHgCB must be reversed, iind the image belonging to 
K. eye appear to be to the left of the other ; hence u 
vergent squint the double images are crashed. 

Since the image of oh. in the squinting eve is formed on 
a portion of the retina, more or less distant from the most 
perfect part fthe y. a. ), it will not appear bd clear or so 
bright ae the image formed at the y. ». of the sound (or 
"working") eye; it is called the "false" image, that formed 
he vorkiug eye being the " true " one. Th( 
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deviation of the visual line (i. e., the greater the sijuint} the 
wider apart will the two images appear and the lesa dis- 
tiotit will the "ialse" image be. 

[The y. a. (y) of the E, eye will receive an image of 
6ome different object lying in its visual line (shown by the 
thiok dotted line) ; this image, if sufficiently marked to 
attract attention, will be seen, and wiil appear to lie upon 
the image of ob. eeea by the "working" (Lj eye; two 
eiiually clear objects will he seen sMperirapoeed. But, as a 
rule, only one of these images is attended to, the perception 
of the other being habitually suppressed, even sooner than 
that of the "false image" (p. 238) ; the suppressed image 
always belongs to the squinting eye.] 

Squinting is not always accompanied by double vision 
because : (1) if the deviation be extreme, the false image 
ia formed on a very peripheral part of the retina, and ia so 
dim as not to be noticed ; conversely, the less the squint 
the mure troublesome is the diplopia, when present (p. 33); 
(2) aa already mentioned, after a time the "false image" 
is Buppreeaed (j>. 2381. 

For the method of examining for strabismus and di- 
plopia, see pp. 32 and 33. 

Strabismus may arise from any one of the following mus- 
cular conditions: (1) over-action; (^2) weakness following 
over-use; (3) disuse of an eye whose sight is defective; (4) 
stretching and weakening of the tendon after tenotomy; 
1 5) from paralysis of one or more muscles. . 

(1) Over-action of the internal recti gives rise to thei^^%,^ 
convergent squint of hypermetropia (p. 302), Occasionally y^tf ^**.' 
convergent squint occurs in myopia. Both forms are con- 
comitant (p. 33), but in cases of old standing the range of 
movement of the squinting eye is oflen deficient. 

{2) StriibisHius Irom weakness {imumdur i 
pp. 244 and 290) always depends on weakening of the in- 
ternal rectus, and is consequently divergent. It is com- 
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ful, but IcnotoniT oftbe exUntal rectos may be called for. 
ii) Htretcbiog uid weakening of the iQt«nial rectus 
aft«r <livi»iou uf iu t«tidou ibr umvergent tcjuini maj give 
rise lo divergtfuit: Bimulating that catued by paralysis irf" 
llm iatemal rectus. The caruncle in these cases, however, 
iH generally much retracted, and thiii, together with the 
history of a former operaticui, will prevent any mistake in 
(liagn'Mjiit. The tHjuint can always be lessened, and often 
ijiiite removed, by an operation for "readjustment" or 
" mlvaucement" oj' the defective uaiecle. 

(/ij Paralytic Bqaint. — The devialjou is caused by the 

unuppiiM'l action of the sound muscles, AVhou the palsied 

miiiclo (.rii'8 to ail, tlie eye fails, in proportion to the weak- 

ncM, t<i move in the reiiuired direction. In many cases 

thuro is only elii^ht paresis, uud the resulting deviation is 

too little to be objectively noticeable; but in such cases 

thi diplopia, av mentioned already, is very troublesome, J 

i lll4 It In ri>r this Hyniptoni that the [)atient comes under | 

I Oftrt). Kiinhrr, in ihcM! itliglit enses the wyiiiptoms often ] 

I Vary with vnrlHliona in tliu <.<D'»rt mndo by the patient. In 

[ imntlyniM of tho thir<l rn'rve the several brandies are often 

I MHH>tMl 111 diflbrent degreee, and tho resulting strabismiu | 
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iind diplopia are then complex. When paralysis is of long 
elanding secondary contraction of the opponent seems some- 
times to occur, still further complicating the symptoms. 
JLiOstly, the sound yoke-fellow' of the paralyzed muscle 
sometimes acts too nmch in obedience to eflbrts made by 
the latter, and in this way the squint may occasionally, 
even when both eyes are uncovered, affect the sound instead 
of the paralyzed eye, i. e., the equiot may be alternating. 
(^Compare Secondary Squint, p. 32.) 

The commonest forms of paralytic squint are due to 
affection, separately, of the external rectus (_sixth nerve), 
superior oblique (fourth nerve), or of one or all of the 
muscles supplied by the third nerve (internal, superior and 
interior recti, inferior oblique, levator palpebne). 

Faralysis of the external rectas (»ixth iierve) causes a 
convergent squint from preponderance of the internal 
rectus; and this, except in the slightest cases, is very 
noticeable. Movement straight outwards is impaired, and 
if the paralysis be complete the eye cannot be moved 
outwards beyond the middle line of the palpebral fissure. 
There is homonymous diplopia; the two images, when in 
the horizontal plane, are upright and on the same level; 
the distance between them increases as the object is moved 
towards the paralyzed side, but it diminishes, or the images 
even coalesce, in the opposite direction. Thus, in paralysis 
of the left external rectus (Fig. 102, uppermost figure), the 
images separate more as the object is moved to the patient's 
lefl, but approach one another, and finally coalesce as it is 
moved over to bis right. lu sliglit cases the diplopia ceases 
during convergence for a near object, but reappears when 
gazing straight forwards at a distant object. In the upper 

' Yoked or conjugftta uiUBeloa are the niusclea of opposite eyet 
which ttct together in producing Utera! and vertical movemanta; 
«, g., the inWrnal ruoliu of ono oyn acta witli tbo eKtecnal rectiu 
of the other in movemeot of the eyes lo the R. or L. 
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part of the field the iklse imsge is Bomedmes lower t 
the irue one, and in the lower part of the field it u hi^h^ 

In paralysis of the SBperior obliqae (fourth nerve) tbereij 
either no visibfe squint, or only & alight deviation tiptrai 
and inwards. But when the eyes are directed below t 
horiisontal very troublesome diplopia arises from the defeo 
tivi; downward and outward movement, and loesof rotati(«^ 
of the vertical meridian innards, to which the leaiou ^ves 
rise. In downward movemeots, specially downwards and 
towards the paralyzed side, the eye remains a little higher 
than its fellow j in trying to look straight down (inferior J 
rectus and superior obliquej the unopposed action of t 
inferior rectus carries the cornea somewhat inwards (coa-| 
vcrgeut squint), and at the same time rotates the vertical 
axis outwards, whilst the cornea remains on a raHierl 
higher level than its fellow ; iu following an object &001 n 
the horizontal middle line down outwards it will be seen 
the vertical meridian of the cornea does not, as it should, 
become inclined inwards. 

In luany cases, however, the slight defects of movement 
caused by paralysis of the superior oblique are not dearly 
marked, and the diagnosis has to be based on the charac- 
ters of the diplopia (compare p. 33). In all positions 
below the horizontal line the false image will be below 
the true one, and displaced towards the paralyzed side 
(homonymous) ; thus, if the R. muscle be at feult the false 
image will be below and to the patient's It. (Fig, 103, 
arrow-headed figure) ; further, it will not be upright, but 
will lean towards the true image. The diHerence iu 
height between the images is greatest iu movements to- 
wards the sound side ; the lateral se|)arattou b greater 
the ftirthiT tho object is mi>ved downwards ; the leaning 
of the false imago is greatest in movements towards the 
paralyzed side. When the patient looks on the floor, t, e,, 
projects the images on to a horizontal surface, the false 
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imagcscenis nearer t^.i him thau the true one. The images ^^H 
are always near enough together to cause inconvenience, ^^| 
and as the diplopia ia confined to, or Js worst in, the lower ^H 
half of the field, the half most used in daily life, paralysis ^H 
of the superior oblique is very annoying', especially in yoing ^^H 

^1 
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of the third nerve, when com 
inward, upward, nnd downward 
nmodatiou, and partial mydriaa 
divergejit Btrabistnua from uuop 
al rectus. The alight downward 
ith rotation of the vertical merit 
e superior oblique remains. Th 
e mydriasis ia much less than th 
In the majority of cases, para 
nplete, affecting some branches (a 
lers, and the result is a less typic 
ve. Complete isolated paralysis 
uuscle is very rare. 



Peculuiritiei of paralytic atrabumiu. — (1) If apatient 
euflering, e. g., from paresis of one externa! rectus, look a 
teDtively at an object held at a distance of about two f«| 
and the sound eye be then covered by holduig a card (gl 
better, a piece of ground glaas) before it, the paralyzed e 
will make an attempt (more or less Kuccessful according t< 
the degree of the palsy) to look at the object. The movevj 
ment effected will call for a greater effort than if the stKth 
nerve were healthy, and as the eye muscles always work in 
pairs, the same effort will he transmitted to the internal 
rectus of the healthy eye. The latter will, in conaequenc^ • 
describe a larger movement than the paralyzed eye, i, e., 
secondary squint will be greater than the primary (p. ! 
This test is sometimes of use in distinguishing which is 
faulty eye, in cases vhere the squint is slight and thd 
patient unable to distinguish between the false and truw 
images (p. 34). (2) Giddiness is oflen present when the 
patient walks with the sound eye closed. This symptom 
depends on an erroneous judgment of the position of sur- 
rounding objects, which is caused by the weakened muscle 
not being able to achieve a movement of the eye, corre- 
sponding in magnitude to the effort which it makes. This 
symptom is absent when both eyes are open, and when the 
paralyzed eye is covered. It often gives us more aid than 
the former symptom in determining which is the faulty 
eye; it varies much in severity in different cases, and n 
be quite absent. 

Paralysis of the ocular muscles is seldom eymmetrira 
in the rare cases where it ie so, the disease is usually ii 
tracranial, and probably in most cases nuclear, thoug) 
symmetrical disease of nerve trunks has been found ia Hom 
cases. In certain rare cases of symmetrical paralysis t 
all the ocular muscles {" ophihaimoplegia externa"'), i 
depend on nuclear disease, other cranial nerves (espt 
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the optic and fifth) are ofteu involved, and aymptonia of 
(spinal or bulbar disease otten preeeut. 

Pakalysis of the Internai, Musn-EW of the Eyeball. 
The three internal niuaclea are supplied by two nerves; 
the ciliary muscle and sphincter of the pupil by the third 
nerve (short root of lenticular ganglionj, the dilator of the 
pupil by the sympathetic, but whether ironi the lenticular 
ganglion or by branchea independent of that structure is 
uncertain. The following paralytic states of these three 
muscles are to be distinguished. 

A. Iris affected alone, — (!) Paralyaia of the dilator. 
The pupil in moderate light is equal to or rather smaller 
than the other; in a. bright light it oontracls a little, but 
when shaded does not dilate, and hence, if the eyes be ex- 
amined in a dull light, the paralyzed pupil will be much 
smaller than its feWow (paraljftic myosui); accommodation 
is not affected. This state of the pupil occurs in paralysis 
i>f the cervical sympathetic, and perhaps under other con- 
ditions; in a, certain degree it is common, perhaps natural, 
to old age. (2) Paralysis of the sphincter alone (_paralytie 
mydria»U) causes moderate dilatation; the pupil remains 
of the same size in the brightest light, and accommodation 
is unaffected. It is very rare. (3j Paralysis of bothiridal 
muscles without affection of accommodntiun {iTidopkgia). 
The pupil is of medium size and uninfluenced by varia- 
tions of light; but its associated action ([>. 39) is usually 
retained, except in very advanced cases. 

B. Ciliary mnaole paralyzed alone (Cydoplegia). — Ac- 
commodation is lost without any change in the activity of 
the pupil. The term is applied only to cases of nervous 
origin, not to presbyopia. The condition is very rare ex- 
cept after diphtheria, when paraJysia (often only paresis) 
of accommodation, with little or no affection of iris, is 
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or by inflammatory exudatioD afterwards thrown out. 
Paralysis of the third nerve, coming on simultaneouBly 
with hemiplegia of the opposite Bide, may iodicAte a. lesion 
in the crus cerebri on the side of the parnlyzcd third. In 
certain cases there are neither symptoms nor facts enabling 
US to locate the seat, or prove the cause, of the paralysis. 
The term "rhenraatio" is often applied to such cases on 
the assumption that the palsy is peripheral and caused by 
cold, that it is, in iaut, to be compared to peripheral pa- 
ralysis of the facial nerve ; no douiit some of them are in 
reality syphilitic cases. Paralysis, usually of short dura- 
tion and aSecling only one nerve, is not uncommon at an 
early stage of locomotor ataxy. Ophthalmoplegia externa 
generally sets in slowly, is permanent, and indicates disease 
of the nerve centres ; it is usually caused by syphilis, but 
occasionally it is " functional " and passes off. 

In respect to the causation of the internal paralyses we 
Lave but little positive knowledge. Mydriasis, with cyclo- 
plegia and no other paralysis, could be best accounted for 
by the supposition of disease of the short (third nerve) root 
of the lenticular ganglion. Iridoplegia and ophthalmo- 
plegia interna are probably the result of chronic, very 
strictlv localized, disease of the centres for the pupil and 
accommodation (Gowers), which have been shown to form 
separate parts of the nucleus of the third nerve. Complete 
ophthalmoplegia interna would also occur if the lenticular 
ganglion (Hutchinson) or the intraocular ganglionic cells 
of the choroid (Hulke) were disorganized ; but such changes 
have not yet been proved pojrf-fnortem. 

Treatment of Oculak Pabalyses, — Id estimating 
the results of treatment it is well to remember that some 
cases recover spontaneously, that in many the defect is a 
paresis rather than paralysis, and that in the latter cases 
the symptoms oflen vary in severity from day to day, or 
even whilst under observation at a single visit, according 
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to the attention and effort given by the patient The ques- 
tions of syphilis and of injury to the head are always to l>e 
carefully inquired into, especially when only one nerve is 
paralyzed. When several nerves are involved, tumor, 
aneurian], or syphilis (either gnnimatoua inflammation at 
the base, or sclerotic nuclear disease) are to be suspected; 
in the nuclear cases there is usually bilateral symmetry. 
Iodide of potassium and mercury are the only internal 
remedies likely to be beneficial, and unless syphilis be quite 
out of the question they should have a full trial ; many 
cases recover quickly under moderate doses of iodide. 
Faradization of the paralyzed muscles is sometimes used. 

ITystagmuB (involuntary oscillating movement of the 
eyesj is generally associated with serious defect of Bight 
dating from very early life, such as opacity of the cornea 
after ophthalmia neonatorum, congenital cataract, choroido- 
retinitis, or disease of the optic nerve. It is, however, also 
seen in cases of infantile amblyopia without apparent cause, 
and constantly in albinoes. ffystagmus is often developed 
during adult life, in coal-miners, and is probably caused 
either by the insufficiency of light furnished by the safety 
lamps or by the necessity which the miner is under of con- 
stantly looking in an unnatural direction, upwards or side- 
ways for example. It is often present only when the collier 
takes up his mining posture. Nystagmus also forma a 
symptom in some cases of disseminated sclerosia. 

In most cases both eyes are affected, but unilateral nys- 
tagmus may occur when only one eye is defective. The 
movements in nystagmus vary nauch in rapidity, amplitude 
and direction in different cases, and even in the same case 
at different times ; they are generally worse when the patient 
is frightened or nervous, and oft«n there is a particular po- 
sition of the eyes in which the movement is least. In many 
cases the nystagmus becomes much lesa marked as lilb ad- 
icea. Treatment is useless. 
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A. OPEKATIONa ON THE EyELIDS. 

1. Epilation in ophthalmia tarai. — Foaitiou: patient 
Beated ; surgeon standiDg behind. The furcejia to be broad- 
ended, with emoolh or very finely roughened blades which 
meet accurately in their whole width. Htretth the lid 
tightly by a finger placed over each end. Pull out the 
laahes at first quickly in bundles, and finish by carefully 
picking out the separate ones that are left. 

2. Eversioa of upper lid. — Position as for l,or the sur- 
geon may stand in front. The patient looks down, a probe 
is laid along the lid above the up[Ter edge of the "car- 
tilage," the lashes or the edge of the lid are then seized by 
a finger and thumb of the other hand, and turned up over 
the probe, which is simultaneously pushed down. After a 
little practice the probe can be dispensed with, and the lid 
everted by the forefinger and thumb of one hand alone, one 
Berving to fix and depress the lid, the other to turn it up- 
wards. 

3. Bemoval of Heibomlan cyst.— Position as for 1. In- 
Btrumente: a small scalpel or Beer's knife (Fig. 135), and 
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a curette, or small scoop (Figs. 104, and 131). (1) Evert 
the lidi (2) make a free crucial incision into the tumor 
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horn the conjunctival surface; (3) remove the growth 
either hy squeezing the lid between finger and thumb-nail, 
or by means of the scoop. The cavity fills with blood, and 
may thus for a few days be larger than beibre. These 
tumors have no distinct cyst-wall. 

4. Inapection of cornea in purulent ophthalmitt, etc. 
Position : if the patient be a baby or child, the baok of its 



and legs b 





Eutropi 



held between the surgeon's knees, its body 
; on the nurse's lap; if an adult, the same as 
for 1. If the lids cannot be easily 
separated by a finger of each hand 
enougb to allow a view of the 
cornea, retractors should be used 
(a convenient pattern is shown in 
Fig. 105), by which one or both 
lids can be raised and held away 
from the globe. If this instru- 
ment be gently used, we avoid 
all risk of causing perforation of 
the cornea should a deep ulcer 
be present, an accident which 
may happen in cases attended by 
much swelling or spasm of the 
used. 



lids if the fingi 

5. Entropion. — Spagmodic eiiiropwn of the. lower lid, with 
relaxed skin, in old people. Position as for 1. Instru- 
ments: T force|« (Fig. 106), scissors (Fig. 116), Wotbed 
forceps. (1) With the T forceps pinch up a fold of 
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as floao as possible to the edge of the lid and of width 
proportionate to tlie degree of invemon, and cut it off 
close to the forceps; (2j with the toothed furceps pincli up 
the orbicularis inuacle now exposed, and cut out a small 
piece. Sutures need not be used. 

6. Organic entropion and tricMasis. — When the whole 
row of lashes is turned inwards, and the inner surface of 
the lid much shortened by acarring, the radical extirpation 
of all the lashes is the quickest and most certain means of 
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giving permanent relief, but it leaves an unsightly bald- 
ness and exposea the cornea to unnatural risk from dust, 
etc. Position; recumbent; the surgeon stands behind tha 
patient. Anoietheaia seldom necessary. Instruments: a 
horn or bone lid-spatula, or a lid clamp (Fig. 107 ), a small 
scalpel or Beet's knife, and forceps. Make an incision 
from end to end (beginning just outside the punctum) be- 
tween the bair-foIlicleB and Meibomian ducts, as if about 
to split the lid into two layers. Then make a second inci- 
sion through the skin and tissues, about one-twcltth of an 
inch beyond the border of the lid in a plane at right 
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angles to the first. The atrip of skin and tiasnes included 
between these two cuta will now be almost free, except at 
its ends, which are to be united by a cross-cut, and the 
strip dissected off; it should include the huir-folUcles in 
their whole depth. Examine the white edge of the carti- 
lage, now exposed, for any b air-foil idea accidentally left 
behind; they will appear as black duU, which are to be 
carefully removed, lest they ahould produce fresh hairs. 

In the same, or Blighter cases, the inversion of the border 
of the lid may be much lessened by complete division of 
the " cartilage " from the conjunctival surface along a line 
parallel with aud 3 mm. from the free border (_Burow's 
operation) (_Fig. 109, Bu). The wound gapes and the 
inverted border of the Ud falls forward and is kept in its 
natural place by the cornea. The only iustrumeuta needed 
are a scalpel aud sciHsurs. Position aa for 1, or recumbent. 
The lid is kejit well everted whilst the incision is being 
made. A puncture is made with the knife parallel to the 
edge of the lid, close to the inner or outer end, one blade 
of the Bcissors passed in aud made to run along the outer 
surface of the " cartilage " between it and the orbicularia 
muscle, and then the " cartilage " divided by closing the 
blades parallel to the border. The wound should be at 
right angles to the surface. A bluish Hue should be seen 
through the skin on replacing the lid. This operation gives 
complete relief for the time, but may need repetition in a 
few months. 

Various operations are performed for transplantation of 
the displaced lashes forwards and upwards, so as to restore 
their natural direction. Aril's operation. — The free border 
of the lid is split from end to end (leaving the jmnctum), 
as for extirpation of the lasljee, but much more deeply 
(Fig. 108, a). A second incision (b), extending beyond 
ho euds of the first, is now made through the skin par- 
Uel f>, and about two liuea from, the border of the lid. 
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nnd down to, but nut through, the "cartihige;" thinily, a 
curved inciBion (tj ia made, join lug b at each cud and lu- 
eluding, therefore, a semilunar flap of akin, of greater or 
less width according to theeflept desired. This flap ia now 
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dissected ofl' without injury to the orbicularis, and the edges 
of the ivound are brought together with sutures. The an- 
terior layer of the lid border, which contains the lashes, ia 
thus tilted forwards and drawn upwards. 

If more effect be wanted, a wedge-shaped etrip of the 
tarsal cartilage may be removed parallel with, and about 
a line from, the border of the upper lid, by cutting through, 
or separating, the fibres of the orbicularis after the skin 
flap has been removed. The gr(K)ve thus made allows of 
more complete everaiou of the border (Soelberg Wells' 
combination of Arlt's and Ktreatfield's ojjcrations). 

A third operation (Streatfield's) consists in the simple 
removal of a wedge-shaped strip of the "cartilage" (with 
its superjacent ekin and muscle), from the whole length of 
the lid, at a distance of a line or two from its border 
(.6, Fig. 108j. No sutures are used. 
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Snellen iiperntes as follows: The incia!oD (6, Fig. 108) ~ 
B carried down to the tarsus, ihe muscle and skin eeparated 
and pushed upwards, aod a wedge, 
shown by the groove in Pig, 109, 
cut from the exposed tarsus, as in 
Streatfield's operation. The border 
of the lid is now everted and kept 
in its new position by passing two 
or three threads as shown in Figs, 
109 and 110, and tying them over 
beads. The akin wound need not 
be sutured. 

All these operations (except Ij 
are apt to need repetition sooner or 
later. 

7. Ectropion. — Ectropion from 
thickening of the conjunctiva, aided 
SubUbu's operation; iind by relaxation of the tissues of the 
line otaeotion in Boron's lower lid, 33 Been chiefly In old peo- 

fZ'wlIfrt '^"^'"^ P>«' '^ '*^^'- ''■^***<^ ^y "^« removal 
of a V-ahaped piece of the whole 
thickness of the lid, the edges being brought together with 
one or two harelip pina. Another plan is to excise a hori- 
zontal fold of the palpebral conjunctiva corresponding to 
the most everted part; the contraction of the scar draws 
the margin of the lid into place. In a third procedure the 
everted mucous membrane is drawn back into the sulcua 
between lid and globe by a thick suture entered at two 
points i inch apart, passed deeply, brought out on the 
cheek, and tied over a bit of India-rubber tube ; this thread 
is not to be left in more than three days. 

For ectropion from cicatricial changes in the skin some 
kind of plastic operation is generally necessary. It is 
generally advantageous at the same time to unite the eye- 
lids temporarily by paring the narrowest possible strip 
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from the border of each lid within the line of the laahes, 
and paesing a ftw very fine sutures. The lida are to be 
separated a few weeks later. The operation for the cure 
of the ectropion will naturally vary with the seat, extent, 
and cause of the deformity, but we may conveniently dis- 
tinguUh three varieties of orgiiuio ectropion, according as 
the condition has followed: (1) a wound of the eyelid with 
feulty union ; (2) a deeply adherent scar from absceBs, dis- 
ease of bone, or deep ulceration of the lid ; or (3) extensive 
scarring of the face from burns, lupus, etc. When the 




cause is quite localized and there is not much loss of tissue 
(groups 1 and 2) the scar may be included in a V-shaped 
incision, the flap separated and pushed up till the lid is in 
position, and the lower part of the wound then brought 
together by a pin or sutures, so tliat what was a V now be- 
comes a Y. the edges of the flap being attached by sutures 
to the limbs of the Y- As the lid has grneraJly become too 
long, from the prolonged eversion, it is often best, at the 
same time, to tihorten it by removing n small triangular 
piece of the lid at the outer canthus and stitching the 
edges of the gap together. When the position of the 
deformity prevents tlie above operation it is necessary to 
introduce new skin into the gap made by dissecting out the 



840 



OPERATIOIf S. 



r 



cicatricial tissue and replacing tlie everted lid. The ordi- 
nary plan of bringing a flap with a broad pedicle, either by 
sliding or twisting, into the gap Beema likely, on account 
of the uncertainty of its results, to give way in many coses 
to the method (first introduced into our country by Dr. 
Wolfe) of transplanting from a distant part a piece of skin 
large enough to fill the gap without a pedicle. Where 
there is extensive destruction of skin (group 3 ), this method 
Beema particularly valuable. The important poiute are to 
make the flap considerably larger than the deficiency it is 
to supply, to clean the under surfece of the flap very 
thoroughly of all Bubcutaneous tissue, to unit£ it by fine 
sutures, and apply warm dressing. 

8. Ptosis (chiefly the congenital form) may be treated 
by the removal of an oval of skin from the npperlid paral- 
lel to its length, the muscle not being tonched. Butures 
are to be carefully inserte<], and every effort made to get 
immediate union, bo aa to avoid a scar. 

9. Canthoplasty. — An operation lor lengthening the pal- 
pebral fissure at the outer canthua. The canthus is divided 
by scissors i>r a bistoury down to the rim of the orbit. The 
contiguous ocnlar conjunctiva is then attached by sutures 
to the cut edges of the skin, so as to prevent reunion, one 
suture being placed in the angle of the wound, one above, 
and one below. 

10. Feritomy, for obstinate cases of partial pannue. 
Anaesthesia is necessary. InatmmentSL Speculum (Fig. 
115), fixation forceps (Fig. 117), Bcisaora, and Beer's knife 
(Fig. 135). With the knife a circular incision is carried 
through the conjunctiva round the cornea at 5 mm. (y), 
or less, from its border. The zone of conjunctiva bo in- 
cluded, together with the whole of its subconjunctival tissue 
down to the sclerotic, is now carefully removed by snipping 
with the scissors. The surface, being lefl^ to heal, granu- 
lates and contracts, and finally a narrow band of white 
scar-tissue is leit, which obliterates the vessels running to 
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the cornea and prevents the formation of new ones. The ^^H 




subconjunctival fascia in often found much thickened in ^^| 




these oases. Care must be taken not to make the incision ^H 




too far from the cornea, lest the insertions of tlie recti be ^^H 




damaged. The zone of tissue should be removed in one ^H 




piece. The symptoma are generally made worse for a ^^| 




time, and the iinal result is not reached for ^^| 




several months. In some cases the operation ^^M 




has, in my experience, been very successful, ^^| 




whilst in oUiers, without apparent reawm, it 






haa quite failed in its purpose, the cure of the 






pannua. 






B. Oi-EKATioNs ON- THE Lachrymai. 






APPARATltH. 






1. Lachrymal absceas. (Sec p. 92). 






2. Blitling up the lower ciuialioiilus.— This 






is best iloiu' l)y nicajis of a kuife with a blunt _: 






or probe point, and a blade narrow enough to " 






enter the punctum. The best forma of these £ 






knives are Weber's knife with a probe end 






(Fig. 112); Bowman's, with nearly parallel 
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bordora and a rounded end (Fig. 113), and 






Liebreich'8(Fig.ll4). Position as for 1. (1) 






the lower lid is drawn tightly outwards and 






downwards by the thumb. (21 The canaliou- ^M 




luB knife is passed vertimtly into the puuctum, and then ^^M 




turned horizontally and passed on through the neck of the ^^M 




^H 
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canaliculus till it reaches tlie bony (^iniier) wall of the lach- 
rymal BiiC- It is then raised up from heel towards poiot, 
and thus made to divide the canaliculus, care being lakei 
that the neck is freely divided. Liebreicb's knife cuts ita i 




koife fnr cbokUduIi 



own way without being raised. The lower canaliculua may I 
also be divided with a Beer'a knife (i'ig. 135), which ia rua ] 
along a fine grooved director (Fig. Ill), previously intro- I 
duced. In cases of mucocele it is good practice to divide f 
the wall of the sac freely, and to divide the upper canali- j 
cuius. 

3. Catheterism of the nasal duct. — Aftpr dividing the | 
canaliculus, puss a No. G Bowman's lachrymal probe hori- 
zontally along its iioor until it strikes the inner bony wall 1 
of the sac. Then raise it to the vertical position, and j 
push it steadily down the duct (downwards and a little I 
outwards and backwards) till the floor of the nose is 
reached. Bowman's earlier probes were in ais sizes, 
which the largest was j'^th in. In diameter. Mr. Bowman | 
afterwards adopted much larger probes with bulbous ends; 
md several such patterns are now in use. The probe U 



sliutdd bo the largest that will pass easily. 



4. A Btricture of the duct 






beii 



led with any of ] 



the canaliculus knives, although AVeber's and Bowman'a I 
are bm slender to be used with safety. Liebreich'a 
tended to be so used, and a special knife for the purpcae it 
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previously been introduced by ytilling. The kuife is used 
us a probe, being pushed quite down the duct, then partly 
withdrawn and turned in other directions, and puahed 
down again. There is generally bleeding from the nose. 

In all these procedures it is essential to be certain that 
the probe or knife rests against the bony (nasal) wall of 
the lachrymal sac before it is raised into the vertical direc- 
tion. If the probe be stopjied at the entrance of the 
canaliculus into the sac (as may easily happen if the canal 
he not thoroughly slit in its whole length), the lid will be 
pulled upon and puckered whenever the instfuinent is 
pushed towards the nose ; hut if the probe has reached 
the sac, backward and forward movements will not usually 
cause puckering of the lid. If in the former case the 
instrument be turned up, and an attempt made to pass it 
down the duct, a false pa-^sage will be made. 

The direction of the two nasal ducts is either parallel 
or such that if prolonged upwards tbey would converge 
slightly ; they very seldom diverge. The probe when in 
the duct should, even if, as usual, its lower end be curved 
forwards, rest against and indent the eyebrow ; if it stands 
forwarils from the brow it is usually in a false passage. 

6. Abscess of the lachrymaL gland or of the orbit (pp. 
89 and 159). 



C. Operation. 



t Strabismus. 



Tenotomy. — The object is to divide the tendon close to its 
insertion into the sclerotic. In this country the operation 
is usually done subconjunctivally, but in the operations of 
Graefe and Snellen the tendon is more or less exposed to 
view. The internal and external recti arc the only ten- 
dons commonly divided, and the internal by far the more 
frequently. Aniesthesia is seldom necessary except for 
children. Position recumbent. The operator usually 
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Btanda on the patient's right eide for whichever eye is to 
be operated on, but some prefer to stand behind and use 
curved Bcissors. Instrumenta : Stop speculum {Fig. 115 
ehowB a convenient and common pattern), straight scissors, 




Stop-aprJDg apeonluiD. 

with blunted points (Fig. 1161, toothed fixation forceps 
(Fig, 117), strabismus hook (Fig. 118). There are several 
patterns of hooks, differing ia the length and sharpness of 
the curve, and in the form of the tip. In some the tip ia 
slightly bulbous ; in others the hook is flattened aidewaya, 
but not enlarged at the end, I prefer such a flattened j 
hook. 

Operationb. On'tclieU'a operaU»m. — (1) After intro- j 
duciDg the speculum take the fixation forceps in the left; J 
hand, and pinch up a fold of conjunctiva over the lower | 
border of the tendon (say of the right internal rectus) at 4 
its insertion. With the scissors make a small opening in ] 
this fold close to the forceps end, the cut being made in the I 
direction of the caruncle. The capsule of Tenon is now J 
identified rb a layer of fascia, which can be moved over I 
the sclerotic; this fascia is to be pinched up and an open- 
ing made in it corresponding to the conjunctival wound,! 
By taking deep hold with the forceps both conjunctiva and''1 
capsule may often be divided at one stroke, but with lea 
certainty than in separate stages. As a rule both OOD 





Iff the wounil with the forceps in the left.), and pasfl it, con- 
cavity down wards aud puiut backwards, through the open- 
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ing in the capsule as far as its elbow, keeping ita end always 
flat against the sclerotic. Next turn the end of the hook 
upwards, atill guided by the Bclerotic, between the tendon 
and the globe until its end is seen projecting beneath the 
conjunctiva above the upper border of the tendon, 
now attempting to draw the hook towards the cornea it will 1 
be stopped by the tendon. If Tenon's capsule have not J 
been well opened, the hook cannot be passed beneath the I 



^ 



la hook (the bent pur 



,0 thin) 



tendon, nor swept round the sclerotic. (3) Lay down the I 
forceps, transfer the hook to the lefl hand, holding its i 
handle parallel with the side of the nose, and tightfinin^ J 
the tendon by traction forwards and outwards; pass the ( 
scissors, with the blades slightly opened, into the wound, 
and push them straight up between the hook and the eye. 4 
The tendon being included between the blades, is divided ( 
at two or three snips, with a crisp sound and feeling. 
"When the whole breadth of the tendon is divided the hook 
slips forwards beneath the conjunctiva up to the edge of I 
the cornea. It is well by reintroducing the hook to make ^ 
sure that no small strands of the tendon have escaped, for 
the operation does not succeed unless the division be quite 



The effect of the tenotomy may, if necessary, be increased 
by tying the eye out; a stout suture is passed through the 
conjunctiva, embracing about a quarter of an inch, close to 
the outer border iif the cornea, and the eye being drawn j 
outwards, the two ends of the thread are firmly attached i 
by strapping to the skin of the temple, and left for two days, j 

No after-treatment is needed, but the patient is more 
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comfortable if the eye be tied up for a, few hours. If tbere 
be muuh cunjuactival bleeding (as is common when no an- 
jcathetic is used), a second email hole may be cut in the 
conjunctiva over the upper border of the tendon, to let the 
blood escape. 

The difficulties for beginners are — (1) to be Bure of open- 
ing Tenon's capaulo; (2) to avoid pushing the tendon in 
front of the scisaoi's, especially when only the upper part 
remains undivided. 

Division of one internal rectus by this operation di- 
miui^ihes the squint by about two lines (4 mm.). 

After the operation juet described the tendon, in retract- 
ing, draws with it, to a varying extent, the neighboring 
parts of Tenon's capsule and the conjunctiva, and these in- 
direct but wide attaehmeuta, on their part, prevent the 
tendon from retracting fully, and hence the maximum 
effect of its division is not obtained ; moreover, the caruncle 
is drawn back by the retreating tendon, and a hollowDeaa 
at the inner canthus results; this is, however, very slight 
if the operation wound be made small, and as near as pos- 
sible to the cornea. To avoid this deformity, and at the 
same time increase the effect, the following modification 
was introduced by Mr. LiebreJch. 

Liebreich'a operation.-— Afier making the conjunctival 
wound as above, the scissora are pas.sed between the con- 
junctiva and Tenon's capsule, and by repeated horizontal 
snips are made to separate these membranes freely from 
one another over the tendon, as far as the caruucle. The 
capsule is then opened and the tendon divided as in the 
former operatiou. The conjunctival wound is closed by a 
suture. This operation baa considerably mure effect than 
Critchett's 0]>eration, often with less deformity. But in 
some cases the deformity is extreme. 

The immediate effect of the tenotomy of a rectus muscle 
is somewhat lessened after afew days by the reunion of the 
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idon with the sclerotic, but afler a few weeks or months 
it is again increased by the etretching uf this uew tissue 

(final stage). 

Readj-a^metit or Advancement consists in bringing for- 
wards to a new attachment the tendon of a rectus (gener- 
ally the iotemal, occasionally the external), which has be- 
come attached too far back after a previous tenotomy or 
has become weakened, e. g., in myopia. There are eeveral 
different operations, but in nearly all of them the tendon 
is held in its uew position by sutures. The operation is 
tedious and painful, and the [latient muKt always be underan 
anicffthetic. The instruments are the same as for tenotomy. 

I generally perform the operation as follows (essentially 
by Critchett's method;: A vertical incision is made about 
4 mm. from the cornea, esjMjaiug the whole width of the 
tendon, but the conjunctiva is not extensively dissected up 
from it. The tendon is then divided on a hook in the usual 
way. Three double-needled sutures are then passed from 
within outwarila through the flap formed by the tendon, 
fascia, and cuujunctiva, at a considerable distance from ita 
free edge, and the flap then shortened by cutting off iXs 
free border. The deep enda of the sutures are next passed, 
by means of their remaining needles, from within outwards 
through fascia and conjunctiva, close to the border of the 
cornea, taking as broad a hold ae possible. At this stage 
the external rectus is to be divided and a stout traction 
suture introduced at the outer aide of the eye (see preceding 
page), by which it can be drawn in. The three tendon 
sutures are now tied and the eye rolled in, and ktpt an fiir 
inwards as possible by fastening the traotion suture to the 
bridge of the nose with strapping. The traction suture 
cuts out in two or three days; the tendon sutures should 
be lefl in a week. The pain and swelling, which for a few 
days are sometimea considerable, are best relieved by ap- 
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plication of ice or a apirit lotion to the lids. The final 
result is not reached for several weeks (_p. 323). 



D. Excision ot' the Eye. 



InBtmmenta as for aquint, but the sciasora curved on the 
fiat. The operator may stand either behind or in front. 
(Ij Divide the ocular conjunctiva all round close to the 
cornea, but leave, at one side, enough to hold by with the 
forceps. (2) Open Tenon's capsule and divide each rectus 
tendon and the neighboring fascia on the hook ; the two 
obliques are seldom divided on the hook. (3) Make the 
eye start forwards by pressing the speculum back behind 
the equator of the globe. (4) Pass the scissors backwards 
along the sclerotic till their open blades can be felt to em- 
brace the optic nerve (recognized by its toughness and 
thickness), and divide it by a single cut while steadying 
the globe with a finger of the other hand. Finish by 
dividing the oblique muscles and remaining soft parts close 
to the globe. Ajiply pressure for a minute or two, and 
then tie up tightly for six or eight hours with an elastic 
pad of small sponges overlaid by cotton wool. There is 
scarcely ever serious bleeding. The artificial eye may be 
fitted in from two to three weeks.' 

After some weeks or months a button of granulation 
tissue occasionally grows from the scar at the bottom of the 
conjunctival sac, and should be snipped off. 

The operation is more difBcult when the eye is ruptured 
or shrunken, or the surrounding parts much inflamed and 
adherent. The order of division of the muscles is quite 

• The glftsa eye must be renewed lis often aa it get* rough, gen- 
erally at least onue a year. Some pecsons have much diflSculty in 
■ tolerating it, and they must be content to wour it for only a part 
cf the day. It Ib always to bs removed at bed-time. 
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immaterial. The important points are to leave as much 
conjunctiva as possible, so as to furm a deep bed for the 
glass eye, and by keeping the Bcissora close to the globe 
during the whole operation, to avoid unnecessary laceration 
of the tiasuea. 

When, aa in some cases of intrauciilar tumor, it is desired 
to remove another piece of the optic nerve, the nerve 
be felt for with the finger, seized and drawn forward with 
the forceps, and cut off further back with the scissors. 

AbBCisaiOQ is the removal of a staph ylomato us cornea 
with the front part of the sclerotic, leaving the hinder part 
of the globe with the muscles attached, to serve as a mova- 
ble stump for canning the artificial eye. Four or five 
semicircular ueedles carrying sutures are made to puncture 
and counter-puncture the sclerotic just in &ont of the at- 
tachments of the recti; the part of the globe in front of 
the needles is cut ofi*, the needles drawn through, and the 
sutures tied. The operation is admissible only when the 
ciliary region is free from disease, and has, therefore, a very 
limited application; even in the most favorable cases the 
Stump is not entirely free from the risk of setting up sym- 
pathetic inflammation. It is said that if the sutures are 
passed only through the conjunctiva or the muscles, the 
risk is less than when they are passed through the sclerotic. 

The recently revived operation of optico-dliary neurotomy, 
in which the optic nerve and nil the ciliary nerves are 
divided without removal of the globe, with the view of 
preventing sympathetic disease appears to me to be bad 
surgery. The sensibility of the cornea, abolished by the 
operation, often returns, proving that the ciliary i 
have reunited. The cut ends of the optic nerve have also 
been found reunited. The operation, therefore, cannot be 
relied upon to <iestroy these, nor, it may be added, any of 
the other possible paths (p. 152) along which sympathetic 
irritation and inflammation may travel. 




E. Opekationb on tre Cornea. 

Bemoval of ibrei^ bodies-^Poaition as for 1. Instru- 
ents: a steel spud (Fig. 119), or a broad needle with 
double cutting edge (Fig, 120). The eyelids are held open 
by the index: aud ring fingers, and the eyeball steadied 
by the middle finger placed against the temporal side of 
the globe. The chip is gently picked or tilted off by 
placing the edge of the spud beneath it, or, if firmly em- 
bedded, a certain amount of scraping may be necessary. 
The firat few touches, by which the epithelium is removed, 
cause the most pain. If the foreign body be barely em- 
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Cornml epud. 

bedded in the epithelium, a tiiueh with a little roll of 
blotting paper will oilen detach it. When a fragment of 
iron has beea present for more than a couple of days, its 
Qorneal bed is usually stained by rust, and a little plate or 
ring of brown corneal slough can often be picked off after 
the removal of the chip; but, as a- rule, this minute slough 
may be left to separate spontaneously. 

After-treatment. — The protection of the corneal aur- 
fiice from friction and irritation by keeping the eye tied 
up is generally sufficient; a drop or two of castor oi! 
placed in the conjunctival sac lubricates the cornea and 
lessens the irritation. Atropine i? to he used if there be 
marked congestion and photophobia. 

When a splinter is deeply and firmly embedded, especi- 
ally if it has penetrated the cornea and projects into the 
anterior chamber, the operation Is much more difficult, 
and is no longer a " minor " one. Unless great care be 
taVen the splinter in Biich a case may be pushed on into 
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the chamber, and the iris or lens be wounded. This may 
sometimes be prevented by passing a broad needle through 
the cornea, at another part and laying it against the ianer 
snrface of the wound, so aa to form a guard or foil to the 
foreign body, the latter being removed by spud or forceps 
from the front. 

A foreign body n th an e ior chamber should, in re- 
cent caaes, alwa} b n d and the piece of iris on 
which it lies m t g n ally b excised. In cases of old 
fltanding we maj ju ige by the symptoms whether to oper- 
ate or not. 

Faracentesia of the anterior chamber. — Position as for 1 
orrecumbcnt; anaesthesia seldom necessary. Instruments; 
a paracentesia needle (Fig. 121) with a very amall, short, 
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triangular blade bent at an obtuse angle (like a minute 
bent keratome), or a broad needle (Fig. 120). The former 
is more safe, as the blade is too short to reach the iria or 
lens, even if the patient should jerk his head. If the con- 
tents of the chamber do not follow the needle on ita with- 
drawal, a small probe (Fig. 121) is passed into the wound. 
In cases where the operation needs repetition every day the 
original wound can be reopened with the probe, but if more 
than two days elapse a fresh puncture is necessary. Spec- 
ulum and fixation forceps should be used unless the patient 
has good self-control. 

Corneal seotion for hypopyon ulcer. — Position recum- 
bent. AnKstheaia not usually needed. Instruments; a 
Graefe'a or Beer'a cataract knife (Figs. 129 and 135), 
speculum and fixation forceps. The incision is carried 
through the whole thickness of the cornea from one aide 




of the ulcer to the other, being both begun anil finished in 
sound tissue. Or it may bejilaced entirely in sound cornea 
or at the sclero-corneal junction (p. 123), leaving the ulcer 
untouched. 

The knife is entered at an angle with the plane of the 
iris, its edge straight forwards; when ita point is seen or 
judged to have perforated the cornea, the handle is de- 
pressed until the back of the knife lies parallel with the 
iris, and the blade then pushed straight across the ulcer to 
the point chosen for counter- puncture ; or more often in 
practice it is juat pushed on till it cuts its way out. The 
aqueous ought not to escape until the point of the knife is 
engaged in its counter-puncture, but an earlier escape can- 
not always be avoided. Notwithstanding the apparent 
risk to the irie and lens, accidents seldom happen if the 
back of the knife be carefully kept parallel to them, or the 
point even directed a little forwards. If it is desired to 
keep the wound open, its edges are to be separated by a 
probe every second or third day. The wound closes quickly 
at first, unlc^ kept open, but after having been opened a 
few times, it sometimes remains patent for longer. 

Operations for conical cornea. — The object is to produce 
a scar at the apex of the cone, which by contracting shall 
reduce the curvature, and so diminish the high degree of 
irregular myopic astigmatism to which the condition gives 



There are three methods. ( 1) Graefe's operatio 
in first careAilly shaving off the apex of the cone without 
entering the anterior chamber, and then applying solid 
mitigated nitrate of silver to the raw surface, the resulting 
ulceration being followed by some scarring. The applica- 
tion needs great care, and the after-treatment is trouble- 
some, as there is the risk that more in flam mat ion than is 
wished for may set in. (2) In another operation the apes 
of the cone is cut oflT with a, cataract-knife, the anterior 
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chamber beiug entered, aud the wound either left to close 
ur united by Butures, There are seveml different modes of 
removing the little piece of coroea. (3) Mr. Bowman re- 
moves the outer layers of the cone by means of a very 
delicate cutting trephine, and leaves the surface to heal 
and contract. I believe that No. 2 gives on the whole the 
best results. 

Aftek-treatment. — Atropine and compressive bandage 
until the wound has closed ; antiphlogistic treatment, and 
heat locally, if intlammatory symptoms arise. 
■ All operations for conical coruea arc difficult to perform 
and somewhat uncertain in result, but in many cases vision 
improves from barely seeing very large letters before opera- 
don to reading small print afterwards. The final result is 
never gained for several months. An artificial pupil is 
often necesaary if the corneal opacity remains finally large 
enough to obstruct the light. 



F. Operations on the Iris. 

A portion of the iris ia very often removed by operation 
(irideotomy), and with various objects. The principal of 
these are — (1) the direct improvement of sight by altering 
the position and size of the pupil (artificial pupil); (2) to 
influence the course of an active disease — glaucoma, iritia, 
ulcer of cornea with hypopyon ; (3) to remove the risks at- 
tending "exclusion" and "occlusion" of the pupil, by re- 
storing communication between the anterior and posterior 
chambers ; (4) as a stage in the extraction of ciitaracL 

Artificial papil. — The object is to remove the portion of 
iris in the position best adapted to sight ; thus in cases of 
leucoma the iridectomy is maije opposite the clearest part 
of the cornea. When the state of the cornea allows it, the 
new pupil should be made down-inwards or straight down- 
wards; the next best place is outward or out-upward, and 
straight upwards is, of course, least useful, because the nev 




pupil will be covered by the lid. Tlie coloboraa should 
generally be Hiuall, and often only the inner (pupillary) 
part of the chosen portion is to be removed, the outer 
(ciliary) part being left {Vig- 122) bo as to prevent the 
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light from passing through the margin of the lens. After 
such an operation tlie pupil will be oval or pear-shaped, 
and widest towards the centre. The incision should lie in 
the corneal tissue, if only the pupillary part of the iris is 
to be removed ; but if only a narrow zone of cornea remain 
clear, the inciBion must lie a little outside the sclero-corneal 
junction, lest its scar should interfere with the transparency 
of the remaining clear cornea. The loop of iris should be 
cut off with a single snip. 

In iridectomy for glaucoma the coloboma is to be large, 
the iris to he removed quite up to ite ciliary attachment, 



Irideotom]' for gtftnconia (frnm Weakar). 

and the incision ti> lie as far back in the sclerotic as possi- 
ble (1 to 2 mm. from the border of the cornea is not too 
fkr). The siiles of the colohoma should be parallel, or 
wider towards the incision than towards the pupil ("key- 
hole pupil") (Fig. 123). The loop of iris, when drawn 
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s usually cut first in one augleof the wound, then torn 
froiD its ciliary attachment by carefully drawing it over to 
the other angle of the wound, aud its other end then cut, 
the points of the scissors being pushed just within the lipa 
of the wound to ensure removal of the largest possible 
portion. 

The difficulty of making an artificial pupil (for optical 
purposes) of the best shape, i. e., broad towards the natural 
pupil and narrow towards the circumference, is, owing to 
the small size of the parts, much greater than would be at 
first supposed, and several methods are in use. In Air. 
Critchett's iridodesis the loop of iris is drawn out through 
a small opening, and strangulated hy a fine ligature tied 
round it just over the incision ; the little loop soon drops 
off, and the result is a pear-shaped pupil, with its broad 
end towards the centre. The inclusion of iris in the track 
of the wound has sometimes set up severe irritation, and 
even destructive irido-cyclitis, and on this account the 
operation is now but seldom performed. Another plan is 
to draw out a small loop of iris with a blunt hook (Tyrell's 
hooi), and to cut off only the pupillary portion; this 
method is uncertain, but, on the whole, it gives good results. 
Mr, Carter cuts out a V-shaped hit of iris by introducing 
a pair of blunt-ended iridotomy scissors through the corneal 
incision, opening the blades, and cutting out just aa much 
iris as is intruded between them by the gush of the escaping 
ajjueous. This operation requires much nicety, and entails 
some risk of wounding the lens, but when well performed 
it gives an excellent artificial pupil. 

Iridotomy (iritomy). — In this operation an artificial 
pupil is formed by the natural gaping of a simple incision 
in the iris, or by making a V-ahaped incision and allowing 
the tongue-shaped piece to retract. It is only applicable 
when the lens is absent. Through a small Incision in the 
cornea, between the centre and margin, the scissors (shean) 
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shown at Fig. 124 are passed; the more pointed blade is 
passed behiud the iris as far as is deemed necessary, and 
the iris and false membranG divided by a single closure of 
the blades. It is sometimes necessary to make a second 
cut at an angle with the first, 60 as to ^_ ,„, 

inelude a V-shaped tongue of iris 
which will shrink and allow a larger 
pupil. 

Iridotomy is most uaefiil when the 
iris haa become tightiy drawn towards 
the operation scar by iritis occurring 
after cataract extraction (Fig. 136). 
The line of the cut iu the iris should 
lie as nearly as may be aerosa the 
direction of its fibres, and should 
always be as long as possible. In 
cases of this sort, or when without 
much dragging of the iris towards 
the scar, the pupil is filled by iritic 
or cyclitic membrane after cataract 
extraction, iridotomy yields a better 
pupil than iridectomy, and with less 
disturbance of, and nodr^^ng upon, 
the ciliary body. 

The operation of iridectomy. Po- 
aition recumbent ;theoperator usually 
stands behind. Anieethesia is always 
strongly advisable, though in urgent 
cases iridectomy can be succesBfidly 
performed by an adept without it. 
Instruments; stop speculum (Fig. 
115), fixation forceps, bent keratome 
(Fig. 1 25), iris forceps bent at various 
angles, according to the position of the iridectomy (Fig. 127), 
iris scissors with elbow bend (Fig. 126), of which some pat- 
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terns have one or both blades probe- pointed, a curette 
(Pig. 131 ) for replacing the cut eniis of the iris and pre- 
venting their incarceration in the angles of the wound. 
The iridotomy scissors (Fig. 124) are very convenient, 
especially for downward and inward operations, and for 
the left hand. A Graefe's cataraot knife (Fig. 129) may 
be used if the anterior chamber he very shallow. 

The conjunctiva is held by the fixation forceps near the 
cornea at a point opposite to the place selected for punct- 
ure. (1) The keratome is to be entered slowly, steadily 
pushed on across the anterior chamber till the wound is of 
the desired size, then slowly withdrawn, and in its course 
carefully rotated to one side, so as to lengthen the iutemal 
wound. Two points need attention in making the incision : 
as BOOH as the point of the knife is visible in the anterior 



chamber it must be tilted slightly i'orwards to avoid wound- 
ing the iris and lens ; and care must be taken not to tilt it 
sideways, for by so doing the wound instead of lying par- 
allel with the border of the cornea will lie more or less 
across it. The incision is made almost as much by lifting 
the eye against the knife with the fixation forceps, as by 
pushing the knife against the eye. The fixation forceps 
are now laid down, or if fixation bo still necessary, they 
are given to an assistant, who is to gently draw the eye 
into the position required for the next step; in so doing he 
is t« draw away from the eye, not to push the ends of the 
forceps against the sclerotic. (2) The iris forceps are in- 
troduced, closed, into the wound and passed very nearly 
to the pupillary border of the iris, before being opened 
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and made to grosp it. By seizing the pupillary part of the 
iris ibi inner circle is certain to be brought outaide the 
wound, when the forceps are now withdrawn ; if the iria be 
seized in the middle of ila breadth, b, button-hole ma; be 




cut out and the pupillary part left standing. Often th« 
irifl ia carried into the wound by the guah of aqueous aa 
the keratoma ia withdrawn, and it ia then seized without 
passing the forceps ao far into the chamber. (3^ The loop 
of iris liaviug been cut oS, either at a single snip, or hy 
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cuttiog first one end and tKen the other, as in glaiicoms 
(p. 355), the tip of the curette is gently iatroduced into 
each angle of the wound to free the iris, should it be en- 
tangled; this little precaution is of importanoe in order to 
prevent incluaion of the iria in the track of the wound. 
The speculum is now removed and both ejes bandaged 
over a pad of cotton-wool, either with a four-tailed bandage 
of knitted cotton, or two or three turna of a soft calico or 
flannel roller. 

The anterior chamber is refilled in twenty-foor hour^ 
except in cases of glaucoma, when the wound frequently 
leaks more or leas for several days. It is better in all 
cases to keep the eye bandaged for a week, the wound being 
but feebly united, and likely to give way from any slight 
blow or other accident. When the incision lies 
partly in, the sclerotic, some bleeding generally occurs; 
when the eye is much congested this hemorrhage is con- 
siderable, and the blood may run into the anterior chamber 
either during or after the excision of the iris; it can bo 
drawn out by depressing the lip of the wound with the 
curette, but if the chamber again fills, no prolonged efforts 
need be made, since the blood is usually absorbed without 
trouble in a few days. In diseased, especially glaucoma- 
tous, eyes secondary hemorrhage sometimes occurs from 
the iris several days after the operation, and the abeorptioa 
of this blood is often slow. 

Sclerotomy is an operation for dividing the sclerotic near | 
to the margin of the cornea. It is employed in glaucomk . 
instead of iridectomy, or after iridectomy has failed, Thay 
pupil is to be contracted as much as possible by 
before the operation. It is performed subconjunctivaUy, 
Graefe's cataract knife (Fig. 129) being entered througlt' 
the sclerotic near the margin of the cornea,' passed in ftont 

■ Wecker makes it 1 nini, froiu the clear cornea. In my oim 
operatiuns the diBtanca ii generally about 2 mm. 
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of tlie irie, aad brought out at a coireepouding point dd the 
other aide, or aa to include nearly one-third of the fircum- 
ferenee; the puncture and counter-puncture are then en- 
larged by slow aawing movements ; the central third of the 
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DlKgrunmstio Beotion of oiliar? reKioij >fa<>wiDg path of woand In 
irideotom? for gl&urjoma (/) and Id Bolerotom/ {Sj. (Compara Fig. 8j, 
1 (.nd 3.) 

sclerotic flap, and the whole of the conjunctiva (except at 
the punctures) are left undivided. Tho knife is then slowly 
withdrawn. The scleral wounds often gapo a little in the 
next few days. The whole operation is to be done very 
slowly tliut the aqueous humor may escape gradually ; any 
ruah of fluid is likely to carry tho iris into the wound and 
cause a permanent prolapse, and this is considered by 
nearly all operators aa very undesirable, if not a source of 
danger. If decided prolapse occur, the iris should be ex- 
cised, and the operatiim then becomes a very peripheral 
iridectomy. A moderate degree of bulging and separation 
of the lips of the two scleral wounds takes place for a week 
or two, when the scar flattens down, and finally a mere 
bluish line is left. Sclerotomy is difficult to perform well; 
if the incision be too long and tuo far back, there is danger 
of hemorrhage into the vitreous and even of puckering 
and inflammation of the scar and sympathetic ophthalmitis 
of the other eye; in other cases it may be too short or too 
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far forward, and thea it is no better than an incision ft 
iridectomy, lu Fig. 128, /ahows the line of incision i 
iridectoiQ)' for glaucoma, and iS> the line in eolerotomj 
Comparison with Fig. 84, however, will bLow that th 
inciBions for iridectomy in glaucoma differ in position 
good deal. 



G. Operations 



t Catakact. 



1. Extraction of cataract has been ByBtematically prat 

tiaed for nearly a century and a half. The operation ha 
pa^ed through many important changes, and many diffei 
ent procedures are still in use. There le also much di 
versity of practice in regard to aniusthesia, but a larg 
number of the most experienced operators frequently dif 
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penae with it. All the operations are difficult to perftmi 
well, aud much practice is needed to ensure the best proi 
pecta of success. -Further, the sources of possible &ilui 
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perftmi 
■est proi 
a &ilui 



are numerous, and since in avoiding one we are very ap 
to fall into another, it is scarcely likely that any one opei4 

n will in all its details ever be universally adopted. Al 
preaent the majority of surgeons adhere more or lesa cloaet] 
to the operation known as the " modified linear " metboc 
of von Graefe. 

All operations for extraction of hard cataract agree ii 
the following points ; (1) An incision is made in the cota 
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at the junction of the cornea and Bclerotic, or even 
elightly in the sclerotic, largo enougli to give passage to 
the crystalliue lenB without iia being broken 
or altered in shape. The knife now fllmost uni- 
versally employed is the narrow, thin, strnight 
knife of von Graefo (Fig. 129). (2) The cap- 
sule is freely opened with a small, sharp-pointed 
instrument (cystotorae or pricker, Fig. 131), 

(3) The lena is removed through the rent in 
the capsule (the latter structure remaining be- 
hind), either by pressure and manipulation 
outside the eye, or by the introduction of a 
traction instrument (scoop or spoon, Fig. 130) 
passed behind the lens. Most operators have 
abandoned the habitual use of the scoop, reserv- 
ing it for certain emergencies and special cases. 

(4) Iridectomy is very often performed as the 
second stage, not with the primary object of S 
iaciiitatiug the exit of the leua, hut to lessen □ 
the after-risks of iritis; since it has been found 
that, where no iridectomy is done, the portion 
of iria traversed by the lena is often bo bruised 
or stretched as to become the atarting-puint of 
severe traumatic iritis. The following are the 
most important types of operation at present 
practiseii. 

(a) Linear extraction (best described here, 
though not applicable to hard cataract). A 
small incision (4 to 6 mm.) is made by a kera- 
tome (Fig. 125) well within the outer margin 
of the cornea. It ia often better, though not es- 
sential, to make a small iridectomy. After open- 
ing the capsule the lens ia squeezed out piece- 
meal or coaxed out by depressing the outer lip of 
the wound with the curette (Fig. 131). Only soft cataracts or 
those with a very email, hard nucleus can be so dealt with. 
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The wish to oxtond the principle of a straight wound to 
full-sized hard cataracts led vuu Gmefe, in 1805, to intro- 
duce (6) the "modified linear'' or "peripheral linear" ex- 
traction, in which the incision lies eHghtly beyond the 
ficlero-corneal junction (Fig. 133, 2), and conseijuently in- 
volves the conjunctiva, of wliich a. flap is made. The 
incision ia intended to form an arc of the largest pfiseible 
circle, i. e., of the sclerotic, not of the cornea, and its plane, 
therefore, must form aa nearly aa may be a radius of the 
scleral curve and lie at a considerable angle with that of 
the iria (Fig, 134, 2). A large iridectomy is performed as 
the second stage. The incision is made with the long 
narrow knife of von Graefe (Fig, 129), which is at first 
directed towards the centre of the pupil and then brought 
up to the seat of counter-puncture. The edge is turned 
somewhat forward during the greater part of the proceed- 
ing, and the cut completed by sawing movements. The 
iridectomy is occasionally made several weeks before the 
extraction ("preliminary iridectomy"), the parts being 
allowed to become perfectly quiet in the interval. The 
disadvantAges of the peripheral linear extraction are, the 
frequency of bleeding from the conjunctiva into the an- 
terior chamber, the parts being thus obscured ; a consider- 
able risk of loss of vitreous, owing to the peripheral 
position of the wound, and sometimes a difficulty in 
making the lens present well ; a small but appreciable 
risk that the ojierated eye will set up sympathetic inflam- 
mation, the wound lying in the "dangerous region" 
(p. 152); lastly, there is a tendency to make the wound 
rather too short in order to avoid some of these risks, and 
thus difficulties are introduced in the clean removal of the 
lenfl. Its great advantage lies in the very small risk of 
suppurative inflammation. 

(e) Short flap (de Wecker). — The incision, made with 
the same knife, lies exactly at the sclero-corneal junction, 
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and ie of suchanextentthat it has a. height of about 3 mm. 
(i of the diameter of the cornea) (Fig. 132). The iridec- 
tomy is Bmall (as io Fig. 122). For very large cataracts 
this inciaion ia not quite large enough. 



o 



A variety of this operation consists in placing the in- 
eisioa rather further down, and at the same time giving it 
a somewhat sharper curve, bo that it forms an arc of a 
smaller circle than before, but is still not concentric with 
the cornea (Fig. 133, 3, upper section). The puncture ia 
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linear; 3 
track (1) 


f ioolBions for estnujlEon uf cnlan 
(upper fignra), a vntielj of tha p 
ociiua. The wound uppenrs «a 
wlion »oen from tbo front, acoo 
mp^eFig. 134, TbedoUidcirc 




directed somewhat downwards (aa at the right-hand end of 
the figure), and ita plane, which at the puncture and 
counter-puncture ia almost parallel with the iris, alters to 
nearly a. right angle at the summit of the flap. Tlie track 
of the wound, if shaded, would appear aa in the figure. 

((/) The inciaiou has nearly the same curve and plane 
as in b, but the greater part of the incision lies considerably 
within the margin of the cornea {corneal gedion), and 
iridectomy ia usually dispensed with. In Liebreicb'H and 
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Bader'a operation t!ie sectiou is made di)wiiwarda and itjt 
plane forma an angle of about 45° with t.hat of the iris 
(T"ig. 133, 3, lower section). In Lebruu's corneal operation 
an almost identical sectioa is made upwards; the upper 
section of 3, Fig. 133, if placed further down in the cornea, ■ 
would nearly represent it. The corneal operations, withont/^ 




iridectomy, are comparatively easy to perform, and u 
do not require anastheeia, but they are oilen complici 
by extensive adhesion of the iris to tiie scar. It 
likely that they will gain general adoption. 

It is an advantage to contract the pupil with e 
before, and to continue ita use for a day or two after. 1 
operations e and d, BO as to lessen the risk of the iris b 
coming permanently engaged in the wound. 

(e) Flap exlradlon (Daviel, Beerl.^The Inciaioa ) 
slightly within thevisible margin of tlie cornea, 
with it, and equal to at least half its circumference ( 
Fig. 133), thus forming a large arc of a Binall circle; i 
the plane of the incision is parallel with that of tha i 
(1, Fig, 134), No iridectomy is made. The 
made with the triangular knife of Beer (Fig. 136},; 
which the blade near its heel is somewhat wider than t 
height of the flap, and the section completed by « 
pushing the knife across the anterior chamber flat ^ 
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tho iriB, ita back corresponding to the base of the iutfiiuleil 
flap. The inner length of the wound is less than the 
outer by tho thickness of the obliquely cut cornea at each 
end (1, Fig. 133). 

The after-treatment in flap extraction ia troublcBome. 
When everything does well the result is almost perfect, 
the pupil retaining its natural Bize, shape, and mobility. 



The operation is usually done without anaasthesia, and 
neither speculum nor fixation forceps are needed. The 
great height of the flap in proiiortiou to ita width renders 
it very liable to gape or even to fall forwards, and this, 
with the fact that the whole wound lies in corneal tissue, 
considerably iJicreases the risk of rapid suppurative in- 
flammation of the cornea. The iris oAen prolapses and 
becomes adherent to the wound, and even apart &om this, 
severe iritis is a commun occurrence. For these reasoua 
the old flap extraction bus been almost abandoned In favor 
of the peripheral linear, corneal section, and short flap 
operations, which, though giving perhaps a smaller per- 
centage of results that can be called " jKirfect," yield a 
much larger average of useful eyes. 

Historically, the flap operation was the earliest ; then 
came the linear operation ; thinlly, the modified or periph- 
eral linear operation, with iridectomy; and lastly, the 
modern corneal operations and short flap, the aim of which 
is to gain the substantial advantages both of the old flap 
and the modified linear methods, without the great risks 
of the former or the imperfections of the latter. 

Of other operations the most important is Fagenstecher's, 
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ill which the lens is removed by meaas of a scoop or vectiB 
in its unbroken capsule. It is especially applicable to 
cataracts which are over-ripe or arc complicated with old 
iritis, and to Morgagnian cataract. 

The chief eomplladioni which may arise during extra&- 
tion of eatarael are ; (1) too short an incision; this is best 
remedied by enlarging with iris scissors. (2) Ii)scape of 
vitreous before expulsion of the lens ; this is a signal for 
the prompt removal of the lens with a scoop (Fig. 130), 
and the vitreous ia to be cut off level with the wound by 
Bci£Sors. (3) Portions of the lens remaining behind after 
the chief bulk has been expelled ; they should be coaxed 
out by gentle manipulation through the lower lid after 
removal of the speculum. 

After-treatment of extraction by modified linear, short 
fiap, and corneal operations. — The patient is best in bed 
Ibr a week. The dressing afier the operation consists of 
a piece of soft linen overlaid by a pad of cotton-wool, and 
kept in place by a four-tailed bandage of knitted cotton, 
or a narrow flannel roller. Both eyes are to be bandaged. 
The room should be kept nearly dark for at least a week, 
all dressings and examinations being made by the light of 
a candle. The dressings are removed and the lids gently 
cleansed with warm water twice a day, their edgea being 
just separated by gently drawing down the lower lid, so aa 
to allow any retained toara to escape ; this cleansing is very 
grateful to the patient. Some surgeons open the lids and 
look at the eye the day after the operation ; othera, and 
amongst them myself, prefer to leave them closed for several 
days unless there are signs that the case is doing badly 
(p. 184}.' It is a good practice to use one drop of atropine 

' Old people occaBionttllj get dolirioua during fhe confinement 
in bed afler iridectomj or extrBdion of cotiiract, and for such 
patients the rules ba to bandagiog and darkness may well bo re> 
Uzed. 
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daily after the third day, to preTent adhttfttne sliould iritis 
set ill. During the first few hours there will be sume Bore- 
nesa and smarting, and at the fii^t drcesiog a little blood- 
stained fluid, but afler thia there should be no material 
discomfort, and nothing more than a little mucous dis- 
charge, such as old people often have, "When first exam- 
ined (from two to seven days after the operation) the eye 
is always rather congested from having been tied up; but 
there ehould be no chemosis, the wound should he united bo as 
to retain the aque<iua, aud its edges clear. The pupil is ex- 
pected to be black, unless it is kuown that portions of lens- 
matter have been left behind. If all be well, the bandage 
may be left offduring the daytime at the end of a week or 
ten days, a shade being worn; but the bandage should be 
reapplied at night for the first two or three weeks to pre- 
vent accidents from movements during sleep. At the end 
of a fortnight, if the weather be fine, the patient may begin 
to go out, the eyes being carefully protected from light aud 
wind by dark goggles, and he may be out of the eurgeen's 
1 from three to four weets. 
ApTEE-OFEKiTioNa. — When iritis occurs fp. 185) the 
pupil becomes more or less occluded by false membrane, 




and the contractiou of this may draw the iris towards the 
scar, 80 that the pupil is at once blocked and displaced 
(Fig. 136). In slight cases sight is greatly improved by 
simply tearing across the membrane and capsule with a fine 
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needle, the case being treated for a few days as after iie€ 
operations for soft cataract. But in severer cases an a 
ficial pupil mu^t be made, either by iridectomy or iridotom 

(p. 35T). 

2. Solntioii or disciuion operationa. — In these the lem^l 
is gradually absorbed by the action of aqueous hum 
admitted through a wound in the capeule (p. 180). (1) 
The pupil is ftilly dilated by atropine; (2) au anjesthetic 
is given unless the patient is old enough to control himself 
well, for the slightest movement is attended by risk; (3) 
the lida are held open by the fingers, or ji stop speculum 
and fixation forceps used; (4) a fine cataract needle (Fig! 
137) is directed to a point a little within the border of the 



cornea (tiBUally the outer border), and when close toil 
surface ia plunged quickly and rather obliquely into tlij 
anterior chamber. Its point is then carried to the centi 
of the pupil (Fig. 138), dipped back through the lei 
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capsule, and a few gentle movements made so as to bre 
up the centre of the anterior layers of the lens; (6) thsa 
needle is then steadily withdrawn. Special care is to i 
takon not to wound nor even touch the iria, « 
entering or withdrawing the needle, and not to ath up ti 
lens deeply nor too freely. 
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After-treatment. — The pupil to be kept widely di- 
lated with atropine (F. 24), a drop being applied after the 
operatioD, and at least eix times a day afterwards, or much 
oftener if there be threatening of iritiis. Ice or iced water 
is in every case to be applied constantly for forty-eigbt 
houre after the operation,' as for traumatic iritis (p. 143), 
and the patient tj) remain in bed in a darkened room for 
a few days. A little ciliary congeatioa for two or tliree 
days seed cause no uneasiaess, but the occurreuce of paia 
and increase of congestion with alteration in the color of 
the iris (commencing iritis), are indications for the appli- 
cation of leeches near the eye, and the more frequent use 
of atropine. 

If the cataract were complet«, no marked change will be 
Be«n for some weeks ; if partial (e. g., lamellar), the neigh- 
borhood of the needle wound will become opaque in one or 
two days. In from six to eight weelca the leua will have 
become notably Bmaller (flattened or hollowed on the front 
surface). If the eye be perfectly quiet, but not unless, the 
operation may now be repeated in exactly the same way, 
and with the same after-treatment and precautions, but the 
needle may be used more freely. The bulk of the lens will 
generally disappear after the second operation, but the 
needle often needs to be used a third or a fourth time for 
the disintegration of sroail residual pieces, or in order to 
tear the capsule if it has not retracted enough to leave a 
clear central pupil. A small whitish dot remains in the 
cornea at the seat of each needle puncture. 

3. Extraction by snction. — This operation is applicable 
to soft cataracts. The eye is thoroughly atropized, and an 
oblique opening made in the cornea with a keratome or 
broad needle (Pig. 120) between its centre and margin, 

' I have to thank Hr. Guno, the late ablo liouae-snrgeou at 
Uoorflelda, for this valuable suggestion. 
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and the lens-capsule freely lacerated. The needle being 
withdrawn, the nose of the syringe ia pasBed through the 
wound aud gently dipped into the lacerated lens substance 
Very gentle suction is now used, and the semifluid lens- 
matter drawn gradually into the syringe. The instrument 
is not to be passed behind the iris in search of fragments. 
Nearly the whole of the lens ia removed. The after-treat- 
ment is the same us tor needle operations. Two ibrtua of 
syringe are in use : Teale's, in which the suction la made 
by the mouth applied to a piece of flexible India-rubber 
tubing; Bowman's, in which the suction is obtained by a 
sliding piston worked by the thumb moving along the 
syringe. It is often better, and in lamellar cataract neces- 
sary, to break up the lens freely with a fine needle a &w 
dajE before using the syringe, and thus allow it to be 
thoroughly macerated and softened in the aqueous humor | 
the patient must be kept in a darkened room, and atropine 
and ice used freely in the interval between the needle 
operation and the suction ; and the surgeon must be pre 
pared to interfere before the day appointed for the Buctioil 
should inflammatory symptoms be set up by the rapid 
fiweliing of the lens. 

Suction ia a very delicate operation, but in my experii 
ence highly satisfactory. If the lens do not easily entei 
the syringe, it ia beat to convert the operation into a lineiq 
extraction (p. 363, a), ' 
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PART III. 



BISEAHES OF THE EYE IN RELATION TO 
GENERAL DISEASES. 



CHAPTElt XXIIL 

In stating very shortly the moat important fiicta bearing 
on the connection between diseases of the eye and of other 
parts of the body, it is cuaveDient to make the following 
Bubdivisiona : (A ) the eye-cbangea occur as part of a gen- 
eral disease; iB) the ocular disease is symptomatic of 
some local malady at a distance; (C) the eye sharea in a 
local process, affecting the neighboring parta. 

(For the clinical details of the varioua eye diseasea re- 
ferred to in this chapter, see Part II. 



A, General diseases, ir 

Syphilis is, directly oi 

proportion of the more s< 

1, Acijuired syphilis.- 



which the eye is liable to suSer. 

indirectly, the cause of a large 
rioua diseasea of the eye. 
-Primary statue. Hard chancres 



jioually seen on the eyelid. I lia 
lar back on the conjunctiva. 

Secondary stage (aore throat, shedding of hair, eruption, 
and condylomata). Iritis is common between two and 
eight or nine months, and does not occur later than about 
eighteen montlia, after the contagion ; in considerably more 
than half the cases both eyes suffer ; there is a marked 
tendency to exudation of lymph (plastic iritis), shown by 
( 873 ) 
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keratitis punctata, haze of cornea, and less comiuoiily 1 
lymph-nodules on the iris. In some cases there are svmp- 
toma of Beverecyelitiswith but little iritis ; but the cyclilia 
of acquired syphilis does not give rise to ciliary staph jloms 
(compare p. 137). Syphilitic iritis, though eonietimes pro- 
tracted, rarely relapees utter complete subsidence. 0k>- 
roiditU and TetinilU generally Bet in rather later, from aii 
months to about two years after the chancre. The two 
conditions are most often seen together, but either may 
occur singly ; and in each the vitreous generally becomes 
inflamed. These couditiona are essentially chronic, the 
retinitis being often, and the choroiditis sometimes, liable 
to repeated exacerbations or recurrences ; ivhilst in some 
cases the secondary atrophic changes progress slowly for 
years, almost to blindness, often with pigmeutation of the 
retina, Syphilitic choroiditis and retinitis usually affect 
both eyes, but often in an unequal degree.' In a few cases 
detachment of the retina and secondary cataract occur in 
secondary syphilis. Keratitis, indistinguishable irom that 
of inherited syphilis, is amongst the rarest events in the 
acquired disease; when it occurs it usually does bo in the 
secondary stage. 

Later periods. — Ulceration of the skin and conjunctiva 
of the lids, gummatous infiltration of the lids, and nodes 
in the orbit (whether cellular or perii«teal) oci'ur but 
rarely. (hulo-molor paralysis is one of the comraoneat 
oculaT results of syphilis. It may depend upon gumma 
(syphilitic neuroma) of the affected nerve in tlie orbit or 
in the akull, or ui>oq gummatous inflammation of the dura 
mater at the base of the skull, mattiug the nerves together, 

' Choroiditia samstimoa occurs at a Inter stage, in only one e^fi, 
and without retinitis, when it deserves to be classed 8S » tertiary 
ayraptcim. Hut tlicso C4iBea ere, I believe, much lesa common than 
the ajmmetrical choroiditis (or choroido-retinitia) of secondary 
lyphills. 
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4(t ou disease of nerve ceutrea, causing ophthaimoplegia 
externa. The gummatouB uerve lesiona Bcidom occur very 
late iu. tertiary Byphilis. 

Siaeases of the optic nerve in relation to aoqniied 
syphilis. — The retinitis of the secondary stage affects the 
dink, and when atrophy of the retina and choroid occur the 
diak becomes wasted in proportion ; in rare cases the reti- 
nitis of secondary syphilis is replaced by well-marked pa- 
pUlitia of local origin. Such cases must not be confused 
with others, equally rare, in which double papillitis, passing 
into atrophy, occurs with all the symptoms of severe men- 
ingitis in secondary syphilis. Tertiary syphilitic disease, 
anywhere within the cranium, commonly causes papillitis, 
in the same way as do other coarse intracranial lesions; 
but gummatous inflammation of the trunk of the optic 
nerve, or of the chiasma, may also be the cause of descend- 
ing neuritis. Primary progressive atrophy of the disks 
occurs in association with locomotor ataxia and ophthalmo- 
plegia externa of syphilitic origin ; probably in a few 
instances the optio atrophy occurs alone, or for a time pre- 
cedes the other changes, in syphilitic, as it is known to do 
in non-ayphilitic, ataxia. 

2. Inherited sypMUs.— In the secondary stage. /Wtis 
corresponding to that in the acquired disease is seen in a 
small numl>er of casew, and occurs between the ages of 
about two and fifteen months. It often gives rise to much 
exudation, leading to occlusion of the pupil, and is fre- 
quently accompanied by deeper changes. It ia very often 
symmetrical, and ta much commoner in girls than boys, 
ChoroidUU and retinitis, of precisely the same forma as in 
acquired syphilis, occur at the corresponding period of the 
disease, i. e., between six months and about three years of 
age ; and they show aa much (some observers think more) 
tendency to the degenerative and atrophic results already 
described. In the later stages IceratUia, which is the com- 
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t, efe diBefl«« csok<1 hj iaibent^ Bypliilis, o 
moncst between «x anij fifteen yeaxa (■)(], but ir 
me* seen as earljr a£ two dr tliT«e Tears, and ts ocn- 
ally deferred till »ft*T tliirtT. The di^eu^ is frequent^ 

mplicated wilh irida and cycliti^, xdiI, tliougb tem" 
to recovery, eliuws a considerable liability to relapse, 
almost always aiiacka both eyes, thou gb Eometimes a 
interval of many months. When the patient ia nnususlly 
yoimg, the disease as a rule runs a mild and ehort course. 
The oeuio-molor palmet occur but rarely in inherited eyphi- 
li*, but ft few well -authenticated ca.=es are on record. 

Smallpox causes infiammation and ulceration of the 
cornea, leading, in the worst cases, to total destruction, but 
in a large number to nothing worse than a chronic vas- 
cular ulcer. The corneal disease comes on some days after 
the eruption (tenth to fourteenth day from its commence- 
ment), and after the onwt of the Beeondary fever, iritis, 
uncomplicated and showing nothing characterbtic of its 
cause, sometimes occurs some weeks after an attack of 
smallpox. Only in very rare cases do variolous pustn] 
form on the eye, and even then theyai 
junctiva, not on the cornea. 

Boarlet fever, typlitis, and some other exanthemata n 
be followed by rapid and complete loss of sight, lai 
day or two, showing no ophthnlmoseopic changes, and e 
ing in recovery. Such attacks are believed to be unemM 
or at any rate dependent on some toxic condition of the 
blood. A peculiarity of these cases is the preservation of 
the action of the pupils to light. Very severe purulent o 
diphtheritic ophthalmia sometimes occurs during a 
fever. 

Diphtheria. — By far the commonest result is paralyi 
(often incomplete) of the ciliary muscles (cycloplegia)', t 
pupils are not affected except in severe cases, when t 
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may be riither large iind ^^luggiah.' Tlie symptoioB gener- 
ally come on from four to aix weeks after the commence- 
ment of the illacsa, last about a month, und disappear 
completely. Diphtheritic cycloplegia is usually, but not 
invariably, accompanied by paralysis of the aaft palate. In 
most of the cases seen by ophthalmio surgeons, the attack 
of diphtheria has been mild, sometimes extremely so, the 
eaae often being described as "ulcerated throat;" bub in- 
quiry often yields a history of other and severer cases in 
the family, and of general depression and weakness in the 
patient, out of proportion to his throat symptoms. We find 
that most of the patients who apply with diphtheritic cyclo- 
plegia are hypermetropic, doubtless because those with 
normal (and, d fortiori, with myopic) refraction are much 
less troubled by paresis of accommodation, and often do 
not find it necessary to seek advice. Concomitant conver- 
gent squint is sometimes developed in hypermetropic 
children during the diphtheritic paresis, owing to the in- 
creased efforts at accommodation (p. 302). Paralysis of the 
external muscles is occasionally seen ; I have never myself 
seen any except the external rectus utfected, and recovery 
has been rapid. 

Diphtheritic and membranous ophthalmia are occasion- 
ally caused by direct inoculation of the conjunctiva by 
diphtheritic material from the throat of another person; 
or by extension up the nasal duct from the nose to the 
conjunctiva. But in the majority of cases of " diphtheritic " 
and "membranous" ophthalmia the disease is a local one, 
in which the inflammation takes on this special form ; and 
they occur in no ascertainable relation to any infectious 
disease. No doubt there is often something peculiar in 
the patient's health, or in the state of his eye-tiasiies, which 
gives a proclivity to this kind of inflammation. Diph- 
theritic ophthalmia of all degrees is more commoa iin 
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young fliililreH than in ndulta. The worat Cflsea generallr 
occur after nieaglcs, or during or after scarlet fever, 
broucho-pneumonia, or severe infantile diarrhjea. Old 
groaulnr cliaease of tho conjunctiva also confers a Jiability 
to a diphtheritic type of inltammntion, and the same tcu- 
dency is BonietinieH Been in ophthalmia neonatorum and in 
gonorrhoial ophthalmia. As there seems but Eel<lora any 
reason to look upon diphtheritic ophthalmia as the local 
manifestation of a specific blood disease, the term "diph- 
theria of the conjunctiva" should, I think, seldom be ueed. 

Ueasles is a prolific source of ophthalmia tarsi in all its 
forms, and of corneal nlcera, particularly of the phlycten- 
ular forma. It also gives rise to a tnmhlesome muco- 
purulent ophthalmia, and under bad hygienic conditions 
this may be aggravated, by cultivation and transmission, 
into destructive disease of purulent, membi-anous, or diph- 
theritic type. 

Chicken-pox is sometimes followed by a traDsient attack 
of mild conjunctivitis. 

Whooping-cough often, like measlefi, leaves a proneness 
to corneal ulcers. In a few rare cases the condition known 
as isclueiina reliiin (sudden temporary arterial bloodlese- 
ness) has occurred. 

Ualarial fevers, especially the severe forms met with in 
hot countries, are sometimes the cause of retinal hemor- 
rhage (often large and periarterial), and even of consid- 
erable neuro-retinitis; where there is much [ugment in tllQ d 
blood, the swollen disk may have a peculiar gray coIotl J 
When real albuminuria is caused by malarial ■ 
albuminuric retinitis niay occur. 

Belapsing fever is sometimes followed during cos-niJ 
leseence by inflammatory symptoms with opacities in % 
vitreous (cyclitis) with or without iritis; recovery tokfig 
place. These cases are commoner in some epidei: 
in others. 
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Epidemic cerebro-spinal menijig^itiii alsn, iu a few cases, 
gives riae to acute choroiditiB, with pain, cbemosis, ami 
great tendency to rapid exudation of lymph into the 
vitreous and anterior chambers, and often leading to dis- 
organization of the eye, and blindness.' It is believed 
that the inflainmHtion may either extend to the eye along 
the optic nerve, or may occur independently in the brain 
and the eye. Deafness from diaease of the internal ear is 
even commoner than the eye disease. 

FuTpnra has been observed in a tew cases to be accom- 
panied by retinal or siibretinal hemorrhages ; they are 
aometimea perivascular and linear, and in other cases form 
large blotches. They have also been found in Sourvy. 

In Fysmia one or both eyea may be lost by septic emboli 
lodging in the vessels of the choroid or retina, and setting 
up suppurative pan(i])Lthalmitis. The Bymptoms are swell- 
ing of the lidni, loss of sight, congestion, especially of the 
perforating ciliary vessels f Fig, 22), cheraosis, discoloration 
and dulness of aqueous and iris. There may or may not 
be gome protrusion and loss of mobility, and conjunctival 
discharge. Pain, sometimes very severe, may be almost 
absent; probably its presence indicates rise of tension, 
A yellow reflex is often seen from the vitreous. The 
ball generally suppurates if the patient lives long enough. 
Sometimes both eyes are afTected, together or with an in- 
terval. In cases of Septuxemia abundant retinal hemor- 
rhages of large size may occur in both eyes ; they come on 
a few days before death and are thus of grave significance. 
As they are not present in typhoid and other fevers of cor- 
responding severity, their presence is Bometimes an aid in 
differential diagnosis.' 

I Possibly Borae of the cobcs in wbicli similar aje conditions nre 
Ken without appsrent cause may be tbe accompanimenta of slight 
and unrecognized menint^ilia. (See Fseudo-glioma, p. 283, ] 

' GoweiB, Medical Ophthalmoscopj, 2d edit., p. 255. 
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Lead poisoning is an occasioual canse of optic neuru- 
retiBitia leading to atrophy, of atrophy ensiiiag upon 
chronic amblyopia, and of rapid and uauaUy trausieot 
amblyopia. The former two are the most common; Oie 
atrophy, whether primary or wjnaeoutive to papillitis, is 
generally accompanied by very marked ehrinking of 
retinal arteries, and great defect of sight or complete 
is generally aymmetrical, but one eye may 
i the other. Other symptoms of lead poisoning, 
usually chronic but occasionally acute, are nearly always 
present. Care muat be taken not to confuse albuminunc 
retinitis from kidney disease induced by lead, with the 
changes here alluded to, which are due in some more direct 
manner to the influence of the metal. 

The deposition of lead upon corneal ulcers has been re- 
ferred to at p. 1 33. 

Alcohol.— Some observers still hold that alcohol, especi- 
ally in the form of distilled spirits, may cause a particular 
form of symmetrical amblyopia (the so-called amblyopia 
potatorum). The difficulty of arriving at the truth de- 
pends chiefly upon the fact that most clrinkers are alao 
smokers, and that tobacco, whether smoked or chewed, is 
allowed by all authorities to be one of the causes (or as 
most now hold, the sole cause) of a similar disease. The 
question of whether alcohol directly causes disease of the 
optic nerves will not be settled until observers are much 
more careful than they have hitherto been to record aa 
typical cases of alcoholic amblyopia, only those in which 
the patient does not use even the smallest quantity of 
tobacco in any shape. Magnan thinks alcoholic amblyopia 
less common than some have supposed,' 

Tobacco.— Whatever may be the truth (and it is con- 
fessedly difficult to arrive at) aa to the direct influence of 



■ Kagnan On Alcoholism, Greeafield's translation, p. iS. 
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alcohol, and of the variiius sulwtauces often combined witli 
it, there is no doubt whatever that tobacco, whether smoked 
or chewed, does aet directly on the optic nerves, and in Buch 
a manner as to give rise to definite, and uaually very char- 
acteriatic, symptoiiiB. The amblyopia seldom comes on 
until tobacco has been used for many yeara. The quantity 
needed to cause symptoms is, meteria paribiu, a matter of " 
idiosyncrasy, and very small doaea will produce the disease 
in men who in other respects also are unable to tolerate 
large quantities of the drug. Predisposing causes exert a 
very important influence; amongst these are to be espe- 
cially not«d increasing age ; nervous exhaustion from 
overwork, anxiety, or lose of sleep; chronic dyspepsia, 
whether from drinking or other causes ; and probably 
sexual excesses, and exposure to tropical heat (or light), 
A large proportion of the patients drink to excess, and 
thus make themselves more susceptible to tobacco, both by 
injuring the nervous system and the stomach. But some 
remarkable cases are seen in men who have for long been 
total abstainers, in others who have lately become ab- 
stainers without lessening their tobacco, and in yet others 
who are strictly moderate in alcohol and in whom increas- 
ing age is the only recognizable predisposing cause. The 
strong tobaccos produce the disease far more readily than 
the weaker sorts, and chewing is more dangerous than 
smoking. Probably alcohol in very moderate dosea coun- 
teracts, rather than increases, the injurious effect of tobacco 
on tha nervous system and optic nerves ( Hutchinson). 

fliiiiuiie, taken in very large doses, at short intervals, 
has in a few cases caused serious visual symptoms. Sight 
in both eyes may be totally lost for a time, but recovery, 
more or less perfect, takes place eventually, sometimes in a 
few days, soraedmea not for months. There is great con- 
traction of the fie)d even after perfect recovery of central 
vision ; the disks are ]>ale and the retinal arteries extremely 
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dimiDiahed. The Hvmptoins are therefore those of sltuort:^ 
arresteil supply of arterial bliuMl to the retina. 

Sidney disease. — The cnnimon aod well-known retino- 
neuritis, associated with renal aibuminuria, anil of which 
several clinical types are found, has been already described. 
It need only be noted that the disease ia commonest with 
chronic granular kidneys and in the kidney disease of 
pregnancy, but that it ia also seen in the chronic forma fol- 
lowing acute nephritis and in lardaceous disease; and that 
it is rare in children. Detachment of the retina is an oc- 
ca^ooal result in extreme cai^es. The prognosis as r^ards 
vision is beet in the cai>es depending on albuminuria of 
pregnancy. The retinitis is intimately associated with the 
albuminuria, though the nature of the connection is obscure; 
it is not caused by the cardiac hypertrophy which is » 
often present. The &ilure of sight caused by albuminuric 
retinitis has often led to the correct diagnosis of cases which 
had been treated for dyepepsia, headache, or "biliousneaa." 

Diabetes sometimes causes cataract. In young or tuid- 
dle-aged patients the cataract usually forma quickly, and 
is of course soft. As it is always symmetrical, the raiH 
formation of double complete cataract, at a comparatively^ 
early age, should always lead to the suspicion of diabeta 
In old persona the progress of diabetic cataract is muoH 
slower, and often shows no peculiarities. The relation a 
the lenticular opacity to the diabetes has not been a 
factorily eaplained: the presence of sugar in the lens, I 
action of sugar or its derivatives dissolved in the aque< 
and vitreous, the abstraction of water from the lena ow" 
to the increased deuatty of the blood, and, lastly,degt 
tion of the lens from the goueral cachexia attending £ 
disease, have all been offered in explanation. In a i 
cases retinitis occurs attended by great cedema and co^oi 
(probably capillary) hemorrhages into the retina i 
vitreous. In other cases amblyopia from disease t^ 1 
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optic nervea comes on and may closely resemble the central 
amblyopia caused by tobacco. 

Lencooytliseinia ia often accompanied by retinal hemor- 
rhages, less commonly by whitish spots bordered by blood, 
and consiatingof whitecorpuaclcH; thesespota maybethlck 
enough to project forwards. Occasionally there ia general 
haziness of the retina. In severe cases the whole fundus ia 
remarkably pale, whether there be other changes or not.* 
The changes are usually Bym metrical. 

Progressive pemicioua antemia is marked by a strong 
tendcDcy to retinal hemorrhages ; these are usually grouped 
chiefly near the disk, and are striated (^Gowera). White 
patches are also common, and occasionally well-marked 
neuritis occurs. I have seen hemorrhages of different 
dates, and in one case, shown to me by Dr. Sharkey, there 
had evidently been a large extravasation from the choroid 
at an earlier j>eriod. The disk and fundus participate in 
the general pallor. 

Heart disease is variously related to changes in the eyes 
and alterations of sight. Aortic incompetence often pro- 
duces visible pidsation of the retinal arteries. This pulsa- 
tion differs from that seen in glaucoma by extending in 
many cases far beyond the disk, and in not being so 
marked as to cause complete emptying of the larger vessels 
during the diastule. In glaucoma the pulsation is confined 
to the disk. The difference is explained by the different 
mode of production in the two cases; in the one incomplete 
closure of the aortic orifice lowers the pressure in the whole 
blood-column during the diastole, and allows a reflux of 
blood from the eye; iu the other heightened intraocular 
tension, telling chiefly on the comparatively yielding 

• For a full acooiint of the changes, see Gowers' jrcdical Oph- 
thalmoBoopy. Dr. Sharkey hue lately aliown me a. caiie with 
dlffiua Ntinil^B, very numerous puootiform hemorrhages, chiefly 
peripheral, anddilatatinn with eitreme tortuosity of the veini 





BTIOLOOT. 

tissues of the optic disk, increases the resistance to 
arterial blood. Valvular disease of the heart is generally 
present ia the casea of EU(ld«n lasting hlindness of one eye- 
clmlcally diagnosed as entboliBm of the arteria eentrali* 
retina, but ia some of which thrombosis of the artery or 
its couipauiou vein, or blocking of the iDteruiil 
and ophthalmic arteries, has been found pmt-uiortem. B] 
temporary &iture, or loss of sight. Is sot uncommon in 
subjects of valvular heart disease, and in some petaouB 
are liable to recurring headaches (see Megrim). AAer 
peated attacks of this kind, one eye sometimes fails to 
recover, and atrophy of the disk comes on ; possibly re- 
peated temporary failures of retinal circulation at leugtb 
give rise to thrombosis. lu another group of cases which 
needs investigation, sight fails during successive pregnan- 
(nes or lactations, recovering between times ; some of these 
may be cases of renal retinitis ; accommodative astheuopiu 
must also be excluded (p. 301). It is probable that high 
arterial tension predisposes to intraocular hemorrhage iu 
cases where the small vessels are unsound, and that 
frequent association of retiual hemorrhage with cai 
disease is thus explained. 

Acute generalized tabejcnlosis is sometimes 
panied by the growth of miliary tubercles in the choroid 
they are most common when thereis no jneuingitiB. Chronic 
large growtlis of confluent tubercles are occasionally seen 
in the eye, and may simulate malignant tumors. There is 
reason to suspect that choroidal tubercles aometimes form 
in cases of tubercular meningitis which Tccover, and that 
certain ciucs of localized clioroiditls not accompanied 
serious general syniptonis may be of tubercular chi 

Shenmatism, — In acute rheuraatiam Dr. Barlowinfoi 
me that he has more than once seen well-marked 
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' Gowen' Medical Ophtlialmosnopy, p. i 
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tion of the eyes aod photopliobia ; but UMther iritis uor 
other inflaminatfiry changes occur. Thsaubjectaof chrouic 
rheumatiani are, however, subject to relapsing iritis. Some 
of these patients give a histury of acute articular rlieutna- 
tiam OS the starting-point of their chronic troubles, others 
of ft prolonged subacute attack, lasting for mauy laontlia, 
whilst iu othera again the articular symptoma have never 
been Bevere, In yet another seriea a liability to facial or 
muscular rheumatism, or to recurrent neuralgia from ex- 
posure to cold or damp, is the only "rheumatic" symp- 
tom of which a history is given; in some of these the 
neuralgia ia probably gouty. It ia to be remembered that 
the eye is now and then the first part to be attacked by 
an inflammation, which later events show to be clearly re- 
lated to rheumatism or to gout. 

Gonorrhojal rheumatiam ia not un&equeatly the starting- 
point of relapsing iritis and chronic relapsing rheumatiam. 
Bheumatic iritis occurring for the first time in the primary 
attack of gonorrhosal rheumatism is, in my experieuce, 
more often aymmetrical than other forms of arthritic iritis, 
or than the later attacks of iritis in the same patient; a 
feet which Bometimes makes the distinction between rheu- 
matic and syphilitic iritis difficult. 

It is believed that rheumatism ia the cause of some cases 
of non-euppu rating orbital cellulitia, and of relapsing epi- 
Bcleritis. Rheumatism is also believed to cause some of the 
ocular paralyses. 

Gout.— ^outy persona are not very uufrequently the sub- 
jects of recurrent iritis indistinguishable from that which 
occurs in rheumatiam. Rheumatism and gout seem some- 
times so mixed that it is not always ptwaible to assign to 
each its right share in the causation of iritis; but that the 
BubjecU of true "chalk gout" are liable to relapsing iritis 
is undoubted. There is, on the whole, more tendency to 
.inaidiouB forma of iritis iu gout than in rheumatiBm. It ia 
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also geDerally believed that the subjects of gout, or persons 
whose iiear relatives sufler from it, are particularly subject 
to glaucoma; acute glaucoma was indeed the "arthritic 
ophthalmia" of earlier authors, Remorrhagic retiuitis ia 
also commoner iu gouty persons than iu others; it may be 
single or double, and is to be distinguished from albu- 
minuric retinitis. It has also been observed that the 
children or descendants of gouty peiwns, v-ithout being 
themselves subject to gout, are sometimes attacked in early 
adult life by an insidious form of irido-cyclitis often leading 
to secondary glaucoma and serious damage to sight 
eyes are attacked sooner or later. The cases in tbU gri 
probably seem rarer than they are, from the iuipossibUiJ 
in many instances of getting a full family history. 

Several different clinical types may be recognized in the 
large group of maladies referred to in this section under 
the name of "iritis." Besides cases of pure iritis, ve may 
distinguish some as cyclitis, in some cases with increase, in 
others with decrease of tension ; in another group the 
sclerotic and conjunctiva are chiefly afiected (true " rheu- 
matic ophthalmia" without iritis); a fourth group, in 
which the pain is disproportionately severe, may be spoken 
of as neuralgic. In a large majority, however, the iris is 
the headquarters of the morbid action. All arthritic eye 
diseases are marked by a strong tendency to relapse ; they 
usually attack only one eye at a time, though both sufTer 
sooner or later; and they are all much influenced by con- 
ditions of weather, being commonest in spring and autumn. 

The strnmons condition is a fruitful source of superBcu 
eye diseases, which are for the most part tedious and 
lapsing, are often accompanied by severe irritative syi 
toms, but, as a rule, do not lead to si-rious damage- 
best types are — (l)the different varieties of opfatlialmii 

1 nutehiDBon, I«n(^et, Jkd. I8T8. 
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i of phtyctCDiiliir i>plithalniia ("pus- 



■' herpetic" diseases of the i 
junctiva) ; (3) many superficial relapsing ulcers nf cnrtiea 
ia cliildren and adoleaceotfi, though not distinctly phlyc- 
tenular in origin, are certainly Btrumous ; (4) many of the 
lesa common, but very serious varieties of cyelo-keratitia in 
adults occur in connection with lowered health, suscepti- 
bility to cold, and Bhiggieh but irritable circulation, if not 
with decidedly scrofulous manifestations ; (5) lupus ia, of 
course, a strumous disease, tviietber attacking the parts' 
around the eye or other parts, 

Entozoa sometimes come to rest and develop in the eye 
or orbit. The commonest intraooular parasite is the cydir 
eereus eeHuloem; it is excessively rare iu this country, but 
commoner on the Continent. The cysticercus may be found 
either beneath the retina, in the vitreous, or upon the iris, 
and may sometimes be recognized in each of these positions 
by its movements. The parasite has been Buocessfiilly ex- 
tracted from the vitreous ; when situated on the irie its 
removal involves an iridectomy. Sometimes it develops 
under the conjunctiva, where I have seen it set up sup- 
purative inflammation. The PcAiwoooccua hydatid with 
multiple cysts may develop to a large sixe in the orbit, and 
cauB6 much displacement of the eyeball. 

fi. Eye disease, or eye symptoms, indicative of local dis- 
ease at a distance. 

Hegrim is well known to be sometimes accompanied or 
even solely manifested by temporary disorder of sight. 
This generally takes the form of a flickering cloud ("flit- 
tering scotoma " of German authors) with serrated Iwrders, 
which, beginning near the centre of the field, spreads 
eccentrically so as to produce a large defect in the field, a 
sort of hemianopsiii ; the borders of the cloud may be 
brilliantly colored. It affects both eyes, and is visible 
when the lids are closed. The attack lasts only a short 
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time, and perfect sight retunia. In many patients this 
amblyopia is tlie precursor of a severe aioli Iieadache, but 
in others it constitutes the whole attack ; it never follows 
the hea^lache. Less deiinite and characteristic symptoms 
(dimness, cloudiness, nr muscfe) are complained of by some 
patients. 

Neuralgia of the fifth nerve, especially of its firet divi- 
sion, in B. few cases precedes or accompanies failure of sight 
in the corresponding eye with neuritis or atrophy of the 
'disk (p, 240, 3), A liability to neuralgia of the face and 
head is not uufrequently observed in persona is-ho subse- 
quently suffer from glaucoma. Intense neuralgic pain in 
the face or head sometimes causes dimness of sight of the 
same eye, whilst the pain lasts. The old belief that injury 
to branches of the fifth nerve can cause amaurosia is not 
borne out by mi>dern experience, injury to the optic nerve 
by fracture of the skull fiimishiug the true explanation of 
Buch cases (p. 237). 

Sympathetic ophthalmitis is the only known instance in 
which inflammation of the eyeinill is caused by local dis- 
ease of an independent part. 

DiseaseB of Uie central nervons syBtem may be shown 
in the eye either at the optic disk (papillitis and atrophy), 
or in the muscles (strabismus and diplopia). 

The dLiwases which most often cause papUlitig axe intra- 
cranial tumors, syphilitic growths, and meningitis. Abscess 
of the brain and softening from emboliam and thrombosiB 
less commonly cause it, and cerebral hemorrhage scarcely 
ever. Papillitis has been found in a few cases of acute and 
subacute myelitis;' it docs not occur in spinal meningitis. 

In a very large proportion fDr. Gowera thinks at least 
four-fifths) of all the cases of cfrebrnl tumor (including 
syphilitic growths) neuritis occurs at some period. The 

> Oowera, loc. cit., p. IGl ; Dreichfeld, LBn<?et, Jan. T, 18S2. 
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Beverity and duration of the neuritis vary Dmeli,aiid prob- 
ably depend in many cases on tlie rate of progress, aa well 
as on the character, of the morbid growth. It not uncom- 
monly Beta in at no long interval before death, whilst in 
other coses it is very cbronic. There is nothing in the 
characters or course of the neuritis to help us in the locali- 
zation of intracranial tumor; aud except that a very high 
degree of neuritis, with signs of great obstruction to the 
retinal circulation, genei-ally indicates cerebral tumor, the 
pathological character of the intracranial disease, whether 
tumor, meningitis, or syphilitic disease, is not much eluci- 
dated by the mere occurrence of papillitis. Tumors also 
Bometiraes cause simple optic atrophy by pressiug upon or 
invading some part of the optic fibres. 

Intracranial sypMlitio disease is a common cause of 
papillitis, the disease being either a gummatous growth in 
the brain, or a growth or thickening beginning in the dura 
mater, or basilar meningitis. The prognrais is much better 
than in cerebral tumors if vigoj-oua treatment be adopted 
early, and in all cases of papillitis, where intracranial dis- 
ease is diagnosed and syphiliB even remotely possible, 
, mercury and iodide of potassium should be promptly 
given. 

Ueningitis often causes papillitis, but in this respect 
much depends on its position and duration. Meningitis 
limited to the convexity, whatever its cause, is seldom ac- 
companied by ophthalmoscopic changes; on the other 
hand, basilar meningitis very ofl^n causes neuritis. The 
neuritis in basilar meningitis la probably proportionate to 
the duration and intensity of the intracranial mischief, 
being comparatively slight in acute and rapidly fetal cases, 
whether tubercular or not. In tubercular cases the disease 
BBPms especially related to the occurrence of inflammatory 
changes about the cbiaema (Gowers); and the neuritis in 
cases of cerebral tumor also seems sometimes to be caused 
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by seooudary nipningiliB st-t tip by ihe growth. When 
patients reeovcr from meningitis the m^uritia may pass into 
atrophy and cause amaurosis; such cases are commonest 
iacJiildren, and form a group, well known to ophthalmic 
Eurgcons ; it is probable that some of them may be lit' 
stances of recovery from tubercular meningitis. In rai 
cases papillitis occurs with severe head symptoms, endio^j 
in death, but without microscopic changes in the brain 
membranes. Microscopical changes in the brain subetanc^il 
juEtifying the term cerebri tie, have been found in one eudil 
case by Dr. Sutton, and in another by Dr. Stephen Mao-, 
keoviie. It nuist not be forgotten that optic neiiritta 
be caused by various altered conditions of the blood ; anAI 
that it is occasionally seen without any evidence either of' 
central nervous disease or of a morbid state of the bit 
Cerebral tumors also sometimes cause atrophy from pi 
lire, without papillitis. 

Hydrocephalus rarely causes papillitis, but often at 
late stage causes atrophy of the optic nervee from 
pressure of the disteodod third ventricle on the chiasmi 
Dr. Barlow informs me that he hiis several times seen 
very gross form of choroiditis ending in inimeose patohc 
of atrophy ; I have recorded one such case and 
others. 

The diseases moat commonly causing atrophy not 
ceded by papiUitig are the clironic progressive diseases 
the spinal cord, especially locomotor atasia. The atn^l 
in these cases is slowly progressive, double, though eeldt 
beginning at the same time in both eyes, and it -alwa; 
ends in blindness, although sometimes not until after many 
years. Similar atrophy sometimes occurs in the early 
stages of general paralysis of tiie insane, but chiefly in 
eai^es complicated by marked ataxic symptoniB. It is also, 
but much more rarely, seen in lateral and in insular 
Bclerosis. In the latter, amblyopia without ophthalmo-^ 
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Bcopio changes is ot'caBionally sL'eii, aud sight may improve 
or almost recover after linving been defective for some 

Motor disorders of the eyes. — Some of the commoner 
causes of ocular palsy have been already giveu. It may 
be mentioned here that basilar meningitis often causes 
paralysis of one or more of the ocular nerves with squint- 
ing (aud double viBion if the patient be couBciiius), and 
further, that the palsy in such cases often varies, or appears 
to vary, from day to day. 

Locomotor ataxia and general paralysis of the insane are 
sometimes preceded by paralysis (usually temporary) of 
one or more of the eye muscles, causihg diplopia; and there 
may for years be nothing else to attract attention. The 
same diseases may also be ushered in by internal ocular 
paralysis. The most frequent variety is loss of the reflex 
action of the pupils whilst their associated action remains; 
when shaded and lighted they remain absolutely motion- 
less, but they dilate when accommodation is relaxed and 
contract when it is in action (p. 89). This phenomenon is 
known as the "Argyll Robertson symptom, '" It is often, 
though by no means always, associated with a permanently 
contracted state of the pupils, and hence the terra "spina! 
myosis" is often, but incorrectly, used. This reflex pa- 
ralysis of the iris ia one of the moat valuable of the early 
signs of locomotor ataxia. We do not, however, yet know 
how often it may occur in healthy persons or without 
eventual spinal disease; it certainly has comparatively 
little significance in old persons. The complementary 
symptom, loss of associated, with retained reflex, action of 
the pupils has not been fully eitudied. Any of the other 
internal paralyses may also in certain cases occur as a pre- 
cursor of ataxia. Paralysis of one third nerve coming on 
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with hemiplegia of the opposite Bide may, but does not 
necessarily, indicate disease of the crus cerebri on the side 
of the palsied third nerve.' Ophthalmoplegia externa hae 
been already mentioned ; it may here be added that cases 
occur in which this condition appears to be "functional," 
in which at any rato the symptoms come on qnickly and 
pass off completely, coming on again perhaps at a later 
period ; of these caaes, I have seen several in young adults. 

Ophthalmoplegia externa is the extreme type of a large 
and important claas of ocular palsies, to which much atten- 
tion haa been given recently, characterized by the paralysis 
of certain movements (usually associated movements of the 
two eyes), not of the mvscie3 supplied by a certain nerve. 
There may, e. g., be loss of power of both eyes to look up- 
wards (both superior recti} or loss of power to look to the 
right (R. external and L. internal rectus) ; and yet in the 
latter ease the L. internal rectus if differently associated, 
as with the K. internal during convergence, may act per- 
fectly well. Such associated paralyses are explained by 
lesions affecting the centres i'or certain combined move- 
ments, which are more central anatomically and higher 
physiologically, than the centres of origin of the nerve- 
trunks. The symptoms may be temporary or permanent, 
acute or chronic, and caused by various fine or coarse 
anatomical changes ; and they are frequently associated 
with other and graver nervous syraptorae. From the 
ophthalmic point of view, it is of great importance to make 
the differential diagnosis between cases of peripheral palsy 
due to disease of the trunks of the third or other ocular 
nerves, and cases of associated palsy which should u 
be relegated to the physician. 

Insular (disseminated) sclerosis is often accompanied % 



1 For exceptions, eee Robin, TtnubloE Oculaires dans lei M»I. (| 
■lllncephaU, 1880, p. S6. 



nystagmus, characterized by irregularity, both of tlia am- 
plitude and rapidity of tlie movements. 

There appears to be an intimate relation between the 
occurrence of Convulsions and the formation of lamellar 
cataract, this form of cataract being scarcely ever seen 
except iu those who have had fiw in infancy. A very 
striking deformity of theteeth is also nearly always present, 
depending upon an abruptly limited deficiency or absence 
of the enamel on the part furthest from the gum. The 
teeth affected are the first molars, incisors, and canines, of 
the permanent set. The dental changes are quite different 
from those which are pathognomonic of inherited syphilis, 
although mixed forms are sometimes seen. The relation 
between the convulsions, the cataract, and the defective 
dental enamel has not been satisfactorily explained. Mr. 
Hutchinson has collected many facts in favor of the belief 
that the dental defect ia due to stomatitia interfexing with 
the calcification of the enamel before the eruption of the 
teeth, and that mercury is the commonest cause of this 
Btotnatitis. On this hypothesis the coincidence of the dental 
defect and the cataract is due to mercury having been 
usually prescribed for the inlantile convulsions from which 
these eataractous children suffer. There also seems, how- 
ever, much probability in the supposition that the defect 
of the crystalline lens and of the enamel, both of them epi- 
thelial structures, may be caused by enme common in- 
fluence; although the facts that the peculiar teeth are 
often seen without the cataract, and the cataract occa- 
sionally seen with perfect teeth, appear to weaken this 

C. Cases in which the eye shares in a local process affect- 
ing the neighboring parts. 

In herpes zoster of the first division of the fifth nerve 
the eye participate!'. When only the supra-orbital or 
Bupra-trochlear branches are attacked, the eyeball usually 
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escapes, or is only superficially t'>ngested. But if the I 
eruption occur ou the parta supplied by the nasal bnmcb I 
(i. e., if the spots extend down ti> the tip of the nose), there | 
is usually inflammation of the proper tissues of the eyeba]! 1 
(ulceration or infiltration of cornea, and iritis); for the ] 
sensitive nerves of the cornea, iris, and choroid are derived, 1 
through the long root ofthe ophthalmic ganglion, from the J 
nasal branch. Occasionally the eye suffers, however, when 
the nasal branch escapes. The pain and swelling of the \ 
herpetic region are oflen so great that the attack gets the i 
name of " erysipelas." In rare cases paralysis of the third 
and atrophy ofthe optic nerve occur with the herpes. 

In paralysis of the first division of the fifth the cornea 
and conjunctiva are aniesthetic ; the cornea may be touched 
or rubbed without the patient feeling it at all. In many 
cases ulceration of the cornea, usually uncontrollable and \ 
destructive in character, takes place. It is doubtful J 
whether this is due directly to paralysis of trophio fibres I 
running in the trunk of the fifth, or indirectly to the an- I 
jEsthesia. The ansesthesia operates first by allowing injuries I 
and irritations to occur unperceived, and, secondly, by re- I 
moving the reflex eflect of the sensitive nerves on the I 
calibre of the bloodvessels, and thus permitting inflamms' | 
tion to go on un control led. J 

In paralysis of the facial nerve the eyelids cannot be 1 
shut, and the cornea remains more or less exposed. When 
a strong effort is made to close the lida the eyeball rolls up- 
wards beneath the upper lid. Epiphora is a common result 
of facial palsy. Severe ulceration of the cornea may result 
' e exposure. 

Paralysis of the cervical sympathetic causes some nar- ' 
rowing ofthe palpebral fissure from slight drooping of the J 
upper lid, apparent receeflion of the eye into the orbit, aad [ 
more or less myosis from paralysis of the dilator of the ,1 
pupil (p. 329). No changes are observed in the calibre qf J 
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the bloodvesseJs of the eye. The pupil Is said to be less 
contracted aiier {iivision of the eympathetic trunk than 
when the trunk of the fifth ^and \vith it the oculo-ayropa- 
thetic fibres) is cut, and knowledge of this may be now and 
then useful in diagnosis. 

In ezophthalmio goitre the eyeballs are too prominent, 
and the protrusion, though not always quite equal, is 
almost invariably bilateral. It ia often apparently in- 
creased in slight casoa by an involuntary and eKceBBive 
retraction of the upper lids, especially when the patient 
looks down. In severe cages the proptoeia may be so great 
as to prevent full closure of the ]i Is, and in these ulceration 
of the cornea ia to be feared lu such cases it is beneficial 
to shorten the palpebral fassure by uniting the borders of 
the lids at the outer canthus or even to unite the lids in 
their whole length (p 338) No changes are present in 
the fundus, excepting sometimes dilatation uf arteries and 
spontaneous arterial pulsation. 

Erfsipelas of the face sometimes invades the deep tissues 
of the orbit and causes blindness by affecting the optic 
nerve and retina. On recovering from the erysipelas in 
such a case the eye is found to be blind and the ophthalmo- 
Hcope shows either simple atrophy of the disk, or signs of 
past retinitis also. Other forms of orbital cellulitis may 
lead to the same result. 

Note on the teeth in hereditary Byphilis. — None of the 
j?r«( «e( of teeth are character is tioaliy altered, though the 
incisors frequently decay early. 

In the permanent set only two teeth, the central upper 
incisors, are to be relie<l upon; but the other incisors, both 
upper and lower, and the first luoiars, are often deformed 
from the same cause. The characteristic change in the 
upper centra) incisors appears to depend upon defective 
formation of the dentine, and in a leas degree of the 
enamel, of the central lobe of the tooth. Soon after the 
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eruption of the tooth this lobe wears away, leaving at the 
centre of the cutting edge a vertical notch. If the cause 
have acted so intensely as entirely to prevent the develop- 
ment of the central lobe, we find, instead of the notch, a 
narrowing and thinning of the cutting edge in comparison 
with the crown, and this, according to its degree, produces 
a resemblance to a screw-driver, or to a peg. The teeth 
are also usually too small in every dimension, so that the 
incisors are often separated from one another by consider- 
able spaces. In extreme cases all the incisors are peggy 
and much dwarfed. 
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EOEMITL^, ETC. 

KiTKATE DP Silver : 

1. MitigaUd Solid Sitrate of Silver .■ 

Nitrate of Silver 2, 
Nilrateof Polashl. 
Puseil togolhor und run into moulds to form sliort, pointed 

Used for gruniilur lids and purulent opbLhalmia. 

The Btrenglh above given is known as No. 1, and is that which 
T generally use ; three weaker farrikB are made, known ea Koa. 2, 
S, and 4, containing leapectively 8, !)J, and 4 parts of nitrate of 
potaeh to 1 cf uitrato of eilver. 

Pure nitrate of silver is never to be used to the ounjunctiva. 

2. Sotutiona of NitraU of Silver : 

(1) Nitrate of Silver er. Jt or xi, 
Distilled Water ^. 
Used by the eurgeon fur purulent ophtbalmia, recent granular 
lids, and some casea of ulcer of the cornea. 

3. (2J Nitrate of Silver gr. j ur ij. 

Distilled Water Sj. 
TTsed by the patient in various iorma of acute optthBlmia; 
only ft fow drops to be used at a lime, and not more than three 

All solutions of nitrate of silver shonld he kept either in a 
deep-blue bottle, or in a dark pines. 
SoLPHATK OP Copper ; 

4. A crystal of Pure Sulphate of Copper, smoothly pointed 
may be used for touching granular lids of old standing. 

fi. Lapis IHvinus ! 

Sulphate of Copper 1, 

Nitrate of Potash 1, 
?uaed together, and camphor equal to ^ of tbe whole added. 
The nreparation is run into moulds to form sticks. It should be 
' in a stoppered bottle, 
irgely ueed for the treatment of chronic granular lids. 




Leah Lotion; 

Ei. Liquor Plumbi Subacetatis (B. P.) a1, 

Distilled Water Oj. 
(1 in im) 
UBsd in cbronic conjunclivitiB, toAen the cuitiea is aaund, a 
in itiflainmatioii of the ejeVlda and lachryroa) ebc. 

Sfikit Lotiom : 

T. Sectifled (or Metlij'lated) Spirit ^iv, 

Water Jxvj. 
VfeA ae an evaporating lotion to allay or prevent inHanimalion I 
of lUe wound after operations on the eyelida. 

8. Lead and Spirit Lotion : 

Spirit Lotion Oj, 

Liquor Plumbi Subacetatia (B. P.) jij. 
TTaed in the same cases when there is no fear that tha ccnrnea i 
shaded or ulcerated. A betWr an li phlogistic than spirit alone. 

iUsitcciRT : 

9. CoXomel Pcituder : 

Used for dusting on the cornea in some cues of ulceration, 
U flicked into ihe eye from a dry camel-hair brush. 

10. yelUno Oxide of Mercury {'TeHouj oinitnmi," ■' Pa^tf 

etecher'a oinimetii ") : 
Yellow Oxide of Mercury gr iij, 
Vaseline 3J, 

(I i» 20.) 

11. A weaker preparation., containing gr. j of tfae Yellow g 
Oiide to 3J (1 in 60), ia eometimefl useful. 

Used in many cases of corneal ulceration and recent comeall 
nebuliB, a moreel aa lar^e as a bemp-seed being inserted withiaa 

the lower lid by meana of a amall brush once c ' - " 

JB also suitable for opbtbalmia tarsi. 

12. Yellow Ointment with Atropine : 

Yellow Oiide of Mercury gr. iij, 
Sulphate of Atropia gr. J, 
Taaeline gj. 
Used in the same way aa 10 and 11. 

13. Red Oxide of Mercury:. 

Red Oxide of Mercury gr. li], 
Vaseline 3J. 
Used for ophth'alinia taisl, etc. Was formerly used for o 
ulcom and nebulici but tlie yellov 



it crystalline 



V generally ])»iferred b 
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Mlraieaf Mercury {CiiTine Oinlmenl): 

ITnguentuin Hydrarpyri Nitratis (B. P.) 3], 
Vaseline or Prepared Lard gvij. 



Ifl. GUoride of Zinc gc. ij, 

Water gj, 

If tliera is a depoait, add of Dilute Hydrochlor 
Acid, just ettough tu make a clear aoliitiun. 

17. Alumgr.iTtogr.jL, 

"Water 3 j. 
The above lotinna are in common use !□ the 
acute and ehronio ophthalmia. The chloride of k 
irritates; it is especially used in purulent and . 
ophthalmia instead of the weak nitrate of silvi 
stronger alum lotion is often used in the same c 
and sulphate of zinc lotions may be used unsparingly to the 
conjunctiva; the chloride, even in severe cases, not more than 
sis. times a day, 

CABBOJTAriC OF SODIUM; 



lilder forms of 
c occasionally 
rere catarrhal 
lotions. The 
The alum 



Carbonate of Sodium gr. 3 



amall quantity of tlis lotion, diluted with iU own bulk of hot 
water, to be used fur soaking the edges of the eyelids for ti 
fifteen minutes night and morning. 

Txa, AHD Soda.: 

ID. Carbonate of Sodiuni^iss, 

Liquor Curboois Detergens 3J to ^ss, 
Water to Oj. 
Used in the «ame cases as the last 



Biboiate of Sodium gr. 
Water 5J, 

the last. 




Sulphate of Quinine gr. iij, 
Acid Sulph. dil. (B. P.), just ei 
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BoBAOic AriD Lotion r 

22. BurBcic Acid 4, 
Water 100 by waight. 

Used aa an antiseptic before and after nperatio 
and in tbe treatment of euppurating nlcers of Lhi 

Carbolic Acid Lotiom 

23. AbaolulB Phenol 6, 
Water bj weight 100. 

Used JQ puralent ophthalmia. It ia very i 
absolutely purs carbolic acid for applii^ation to 
Severe irrilntion often followa if any other 

Mydriatics and Myotics: 






ia(B.P.) 



Uaod in all 
required. At 



Strong Atropine Drops : 
Liquor Atropise Biilphat 

i Sulphate of Airopia gr. iv, 
Matilled water 3J). 
asea where the rapid and full action 
opine (a single drop, of 2 grains ti 



n the accommodation a 



ti the pupil in about 15 n 
IT minutes later; it produces full dila- 
tation of the pupil (9 mm.) in SO to 40 minutes, and full paraly- 
818 of accommodation in about 2 hoiiri. Both remain at their 
height for 24 hours, and the effect does not pass off entirely till 
from 8 to 7 daya, the accommodation recovering rather s 
than the pupii. If slronger sulutiona bo used several tim* , 
action continues longer. Atropine is absorbed into tbe aqueou^ 
humor and acts locally upon tha iris. The effects of alroplnt 
only very temporarily overeoma by eaerino. 
25. (2) Weak Atropine Drops: 



Used when, fur optical purposes, it is desired to keep the p 
dibited for a long time, sain immature nticlear cataract. Aaii ^ 
dropabout three times a week willgeneraliysufHee. SDlutiona^i 
sulphate of atropine beep for an indefinite time; the flacoului' 
sediment which often forms does not impair their efficiency, 
addition of 1 part of carbolic acid to 1000 of the solution ia a 
to prevent "atropine irritation." The liquor atropine (B. 3 
which contains roclifled spirit, is irritating to the eye and s' ~ 

20. Daturine: 

Sulphate of Daturia gr. iv 
Distilled water _5]'. 
Used as a mydriatic in cases where atropine causes conjun 
Irritation. 



I 



A new mydriatic, acting more quickly and powerfully, and 
passing off in a ahorWr lime, than atropine. Is tolerated in cases 
where atropine caueea conjunctivitis. To be used with caution, be 
well-marked toxic Bjmptoms are sometimes caused. 

D uboia in e begins to act im the pupil and accommodation in leas 
than 10 minutee, produces full mydriasis in loss tban 20 minutes, 
and complete cycloplegia in. about 1 hour. The maxinmni effect 
docs not last quite as long as, and the effect passes off completely 
rather sooner than, that of atropine. Duboisine seldom breaks 
down iritic adhesions which have already resisted atropine. Its 
chief use seems to be for cases in whicli atropine causes irritation. 

28. Homairopine : 

Ilydrobromato of Homatropine gr. iv, 

Distilled water gj. 
A new mydriatic, acting rather more quickly and passing off 
much sooner than atropine; very convenient, therefore, for di- 
lating the pupil for ophthalmoscopic examination. 

Homatropine begins to act on the pupil and accommodation in 
from 6 to 10 minutes; the greatest dilatation of pupil (usually, 
however, rather less than that obtained by atropine] is reached in 
about 85 minutes, and complete,, or nearly complete cycloplegia 
in an hour or rather less (with a solution of gr. iv to 3J). The 
greatest effect is only maintained, liowever, for na hour or two, 
and both pupil and accommodation usually recover completely in 
24 hours or less. 

29. Eserine (the Alkaloid of Calabar Bean) : 

Sulphate of Eseria gr. iv. 

Distilled water ,?j. 
Used in mydriasis and paralysis of the accommodation whether 
caused by atropine or by nerve lesions, in some forms of corneal 
uicer, and in acute glaucoma. 

30. A weaker solution (gr. j togj) is often better borne. 
Eaerine begins to act on the pupil and accommodation in about 

6 minutes; its maximum effect is reached in 15 lo 30 minutes. 
Its effect on the accommodation lasts only an hour or two, but the 
pupil does not completely recover fur many hours, sometimes 2 or 
9 days. After several weeks' use the effects last longer, but never 
as long as those of atropine. A very weak solution acis only on 
the pupil, not on the accommodation. Eserino causes pain in the 
eya and bead, and twitching of the orbicularis; the pain, some- 
times severe, seldom lasts long. 
All the mydriatics and myotics may he obtained in the form of 
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ESiall gelatine dieke of known etrength (made by Savory and 
Moore), which are goneUmes more convenient than the solutions. 
Uf Ihe mydriatics, homatropine and duboisioe are much the muat 
eipeneive (about la. lid. a grain]. Eserine eulphate is alao cxpen- 



81. Belladonna Fomentatitm : 

Extract of Belladonnu 3J to ^ij, 
Water Oj. 
Warmed in a cup or email baain and used as a hot Toiaentation 
in suppurating and serpiginous ulcers of cornea. 

32. Pilocarpine far Subctiianeous Injection.- 

Ilydruchlorate of Pilocarpine gr. v, 
Distilled water jj. 
Dose, S minimn, gradually increased, to be injected daily or 



82j. PUoearpina Drops, gr. iv. to _^j. 
Pilocarpine is a myotio like eserine, but tis actii 
weaker. 

33. Strtchmia /or SuSeutoneoua In)ectvm ; 

Liquor Strychnia) {B. P.) gr. iv, to gj. 
Dose, 2 minims (Xgrain), gradually increased, for subculani 



injection. To be injected 01 






lonoroRM.^-Tbis Buhetence aeema likely to bo of real service ii 
Boms forms of ophthalmia, especially in purulent, eonorrhtEttl, 
and granular cases. It is reported to arrest discharge mure 

Juickiy than nitrate of silver, and its application is certainly 
IT luaa p<Linful. It may either be dusted with a brush on tho 
everted lids once a day, or used as an ointment made with 
vaseline. The iodoform must be very fiiiely powdered, or its 
crystals will cause mechanical irritation. Mr. Jennings Milles, 
house-surgeon at Moorfields, tells me that he linds an ointment 
of gr. XV to gj a convenient atrenglli for moat cases. At the last 
Ophthalmological Congress at Heidelberg the strength advised 
was gr. ^11 to ,^j. I have not yet used iodoform enough to draw 

DiHBAHBS OF Canalicolds. — The canaliculus i 
plugged by the growth in it of a mycelial fungus, which inill(, 
nilli pus cells and mucus forms a yellowish, nr greenish, pot 
like concretion. These maaaea sometimes calcify, and are "' 
called "dacryo-liths," 

34. Bandaobr for the eyes may be of thin fannel a 
CAlic«. A linen or knitted cotton bandage, about ton iiiah«t 1> 
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with four taila of tape, or a loop of tape embracing the buck nE 
tha head (Liebreioh's bandage), ia very convenient after the more 
Et^rioua operations. An ordinary narrow flannel bandage is better 
when much pressure ia wanted, or if the patient be unruly. 

When absolute exclusion of light is desired, it is best to use a 
bandage made of a double fold of some thin black material. 

Fine old linen ia better than lint for laying next the ekin. in 
dreBsings after operations. 

'35. SaABKB may be made of thin cardboard covered with 
Bome dark material, or of stout dark-blue paper, hke that used for 
making grocerfl' BUgar bogs. Bhadea of black plaited straw are 
also very light and couveaicnt. 

Shades, to be eflcctual, should extend to the temple un each 
side, BO ua to exclude all side light. 

86, PROTHCTIVE Glasskh : 

Yarioui patterns of glasses are made for the purpoee of pro- 
tecting the eyea from wind, duat, and bright light. The glaaaei 
are either flat or hollow like « walch glass, and are colored in 
vartouB shades of blue or smoke tint. The most effectual are the 
ones known as "goggles;" in these the space bt I ween the glass 
and the edge of the orbit ia filled bv a carefully fitting framework 
of fine wire gauze or black crape, by which aide-wind and light 
are excluded. A small air-pad of tb in India-ruhber tubing makes 
the frame fit atiil more closely. 

Other forms, known as "horseshoe " or " D," and "domed" or 
"hollow," glaaaes are als 



88. Ophtbalmoscopks r 

It ia impossible to say that any ophlhalmoscope is the best 
When expense is not a great object it is always bettor to have one 
of the Bo-called " refraction ophthalmoscopes." In these a num- 
ber of small lenses are placed in a di^k behind the mirror, the 
disk boiog made to revolve by the pressure of the finger against 
its edge so as to bring the lenses one after another opposite the 
sight-hole. The use of the lenses is explained at p. To. Por 
medical ophthalmoscopy it is not essential to have so many 
lenses ; about four concave and two convex will enable an erect 
image to be easily obtained in most cases. Liebreich's "small" 
ophthalmoscope and Uldhani's ophtbalmoscopo are both very 
convenient forms for general use, and cost less than half as much 
at the refraction instruments. 

Of the refraction ophthalmoscopes there are now a great many 
patterns differing in the number and eize of the lonsea, the size 
of the mirror and )ens-bcaring disk, and other details. TJsually 
the disk contains 20 to 24 lenses, end one omnty circle. In the 
simpler forms about half the lenses are -f- and half — . But in 
others the number of powers ia immensely increased by combining 
lenses of different strengths, e.g., the disk may contain 24 -{- 
lenses, whilst a single movable — lens, rather stronger than the 
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higbeat -|- is placed behind th« disk over the light-hoIe; by uring 



it a 






r the 1 



I- ler 



aeries of 25 — powers, or 43 in all, will be obtained. In order lo 
avoid the error caused by looking obliquely through a lens, aome 
of the more elaborate in utrumenta (Loring'a, Couper'a, Fox's, t. g,) 
are eo arranged that the mirror can be giiffleiently inclined to re- 
ceive thelightwhilit the lens-bearing disk remains at right angles 
to the obaorver's line of eight. Generally apeaking, the English 
and AmericuninstriiinenUarQmuch bettermade than thoFrencb. 
Of the simpler forms, Iba one introduced by Dr. Gowers is in my 
ciperience (with one or two minor alleralions) very convenient 
and efficient Of the more expensive forms, an instrument lately 
introduced by Mr. Webster Foi, late houfe-surgeon at Sloorflelds, 
is undoubtedly one of the best, both the design and tbe workman- 
gbJp being extremely good. In a good refraction ophthalmoscope 
the mirror should be tTiin and the aiebl-bole perforated ; the lens- 
disk thin and workiue as close to the back of the mirror as pos- 
gible; the lenses evenly mounted, centred truly, easily acceuible 
for cleaning, and not less than 5 mm. in diameter. 
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errors of, 237 


for long. See also Hyper- ^^^| 


in myopia, 2S6 


metropia, Myopia, Ambly- ^^H 




^H 


refraction, 817 


accommodative, 244, 801 ^^H 


paralysiB of, 320, 375 


muscular, 244, 300 ^H 


relative, 45 


retinal, 244 ^H 


spasm or, 290 


Astigmatism, 308 ^H 


AccoraraodatiTO asthenopia, 244, 




301 


scope, 76 ^H 


Acuta oess of sight, 27 


traumatic, 161 ^H 


Albinism, 202 


Atrophy of optic disk (see also ^^M 


Albuminuric retinitis, 207, 2ir, 


Neuritis), 282 ^H 


Alcohol ambljopia, 242, 380 


clinical aspects, 281 ^^M 




local causes, 233 ^H 


visible changes in ani/ part 




of the eye; also applied to 


progressive, 235 ^H 
with spinal disease, 236, ^H 




inal atrophy), 2m 


890 ^M 


Amblyopia (defaiive sight %piih- 


choroid, 190 ^H 




retina, 210, 221 ^H 


haxtof mediaand opiietd de- 


Atropine for examination of eye, ^^^| 


feets), 238 


61, es, 400 ^H 


alcohol, 242, 380 


effects on tension, 119. 267 ^^H 


from defective images, 239 


cataract, 182 ^^H 


suppression, 238 


corneal ulcers, 122, 123 ^^H 


hysterical, 244 


glaucoma, 267 ^H 


potatorum, 880 


141 ^H 


tobacco, 241,380 


irritation, 108 ^^M 




Axis, optic, of eye, 33 ^^H 


■ 0/ Ttfractian of the eye) , 287 


principal, 17 ^^M 
secondary, IT ^^M 


■ Anisometropia [unequal refrae- 


■ ti/Mmthetux.e!/«s),Z16 


visual, 2a ^H 


■ (40S) ^H 
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Bahsaobb, 402 


Cataract, auction, 183 ^^H 




Bandaging in iritiB, 142 
ouhtbalmia, 100 


syuiplonu of, ITS ^^H 




ttaumatlo, 180 ^^M 




Buppuration after catar».-L es- 






iJ^tiun, 186 


zonular (see Lamellar^. ^^M 




ulcers of cornea, 122 


Catarrhal ophthalmia, 99 ^H 
Caualics, Injuriea by, 1S6 ^^H 




Basedow's disease (see Goitre). 




"Black eye," 168 
Blennorrhcea of conjunctiva, B6 


CelluUtia of orbi t, 1 59, S96 ^H 




Central scotoma, 241 ^H 




BlephadUs, SI 


Centreof movement of eye, 26 ^H 




Blapharospasm {epasmodic cloB- 


Cerebral tumors, Denritis in, 8*i8'^^H 




ure of eyelids). 112 


syphilis, 389 ^H 




BllndnesB of one eye, undiscov- 


Carebritis, neuritis in, 389 ^^H 




ered, 240 


Cbala/Jon {JSeibomian eyst), 84 ^H 




Bloodvesaela of eye, es:ternal, 36 


Chancre of eyelid, 87, 878 ^H 




retina, 208 


Chemosis {asdoiia of the ocalar^^^^ 




Blows on eyeball, 161 


eot\junciiva, either passive or^^H 




Brain {aee Cerebral). 




Burns of eye, 166 


Choked diak, 226 ^H 
Cbolesterine in vitreous, 263 ^^H 




Canalicoti, diseaae, 91 


Choroid, appearanoes in health, ^^H 




CanthuB, section of, in blepharo- 


189 ^H 




spasm, 121 


in disease, 190 ^H 




Cataract, 171 


atrophy, 190 ^^M 




anterior polar, 175 


colloid diaease, IBS ^^M 




aLropinain,183 


coloboma, 202 ^^M 




choroidal changes nitb, 200 






conoaaaion, 180 


diaeaaea, 188 ^^M 




congenital, 180 


exudation, 1B4 ^^M 




cortical, 172, 178 


hemorrhage, 196, 196, SOI ^^M 




diabetic, 1T2, 882 


myopic changea, 199 ^^M 




diagnosia, 176 


rupture, 195 ^^M 




discieeion, 182 


sarcoma, 283 ^^1 




dotted corlioal, 173 


iuberele, 194, 288 ^H 




extraction, 182, 302 


Choroidal disease with catanwb^^H 




glaases, ISO 
barf. 172 


200 ^^H 




Choroiditis, central, 199 ^^1 


lamellar, 173, 178, 186, 8B3 


disseminata, 197 ^^H 


mixed, 172 
Morgagmftn, 181 


in hydrucepbaluB, 390 ^^^| 


k nuclear, 172, 177 


typhflitie, 194, 197, ST4 ^H 






^^L over-TJpB, 183 


Chronic ophthalmia, 109 ^^1 


^K pMterior polar, ITS, ITS 
^B primary, 175 


Ciliary congestion (see Ooagmi^^M 


"^m 


^H ptognoais, 181 


muscle, paralysis of, 168, S2v ^^^H 

region, diaeases of, 146 '^^H 

Cold in iritii, 143 ^^H 


^^1 pyramidal, 1T3 


^B iecoi>dai7,176, 187 


^M Bight after removal, 180 
^V loTt. 171 




defect in amblyopia, 241 ^H 


^F Bolution, 182 


perception, 249 ^^H 



407 ^H 


' Color perception, examination, 
■ 46 249 


Corneaulceration, treatment, 110 ^^H 
lead deposit ou, 133 ^^M 






transverse calcareoua opacity ^^H 


V cUft in choroid), 2f31 


131 ^H 


^ of iria {cleft in iria usually 


Corneal disease, leton for, 121, ^H 


rtatncted to the congenital 


^H 




section for ulcer, 123 ^^M 


to the cUft made by iridec- 


Cortical cataract, 172, 177 ^^H 


to-my), 141, S5B 


Crescent, myopic, 199, 292 ^^H 
Cuppine of disk in glaucoma, ^^^| 


■^ "Commotio retina," 164 




H cataract, 180 


^P colubuma (see Coloboma). 


Cutaneous born, 85 ^^| 


^ dermoid cyst, 275 


Cyclitis, 149, 161 ^^M 


tumor, 277 


traumatic, 151 ^^H 


flbro-fattv growth, 277 


Cyclo-iritis (see Bclero-). ^^H 


irideretnia, 144 


keratitis (see Sclero-). ^^H 


ptosis, 88 


Cyoloplegia {paralysis of ciliary ^^M 


CongastioD, ciliary, 87, 112, 134 


mukle), 163, 329 ^H 


ctrouTHCorQea), 134 


Cysticercus ja eye, 254, 387 ^^M 


choroidal, 201 


Cystic tumors in lids and orbit, ^^M 


coDJuQctival, 8S 


277 ^H 


episcleral, 88 
of optio disk, 206, 226 
retinal, 206 
Conical cornea, 124 


CysU of iris, 266 ^^M 


lymphatic, of coDjunctiva, 276 ^^H 




Conjunctiva, diseases, 95 


of the lachrymal sac), 92 ^^M 


burns and scalds, 165 
epithelioma, 277 
growths, 275 


Dacryo-litb, 402 ^H 


Dacryops {cystic tbsi^ntion of one ^^^^^| 
or more duets of the lachrymal ^^H 


OonjunctivitiB(see Ophthalmia). 


gland), 90 ^^M 
"I>angeruus region," 167 ^^H 

zoni, 152 ^H 
Decantred lens, 23 ^H 


Convulsions and kmetlar cata- 


Coredialysia {separation of iria 


front its ciliary allachment), 


Dermoid cysts of evebrow, 275 ^^H 
tumor of eyeball, 277 ^^H 


162 


Cornea, abrasion, 164 


DeUchmentof iris, 162 ^^M 


abscess, 117 


of retina, 162, 211, 255, 382 ^H 


diseases of, 110 


Diabetes, diseases from, 882 ^^H 


ulceration, 111 


Dioptre, 28 ^^M 
Diphtheria, diseases from, 376 ^^H 


eaerine, 123 


Diphtheritic paralysis of acoom- ^^H 


fomentation, 122 


modation, 877 ^^H 


iridectomy, 123 


ophthalmia, 101 ^H 

Diplopia {seeing two images oj ^^^H 

the same object), &3 ^H 


iritis in, 117 


■_ paracentesis, 123 


B phlyctenular, 118 


binocular, 33 ^^^M 


^M recurrent Tascular, 116 


crossed, 322 ^^H 


^m wrpiginoua, 116 


homonymous, 322 ^^^1 


^H ruppurating, 117 


in locomotor ataxia, 391 ^^^H 



Diplopia in meaiDgitiE, 391 
uniocular (iloubU tight taith 
one eye), 33 
Direct examinalion, fi3, 72 
DUloca^on of lens, i&i, 187 
Oiegeminated churoiditJB, 19T 
Dislichiaai* (double row of tye- 
Itukta, laahet diaplaeal and di- 
vided info two rtnoa by diatur- 
tiono/edgeofli-i), 108 
Dry heat to irilig, 142 

EcHiNococcDS in tirbit, B87 

Entropion, 3S8 

Eczema of eyelids, 82 

EmbolUm of retinal artery, 218 

Emmetropia, E. ((Ae refractive 
eondiiuin ofiht normal eye leith 
aecom-modaiibn relaxed; paral- 
lel rays foeuaaed itpon ihe ret- 
ina), 25, 287 

Emphysema of orbit, 158 

Endemic nyctalopia, 247 

Entozoa in eyo, 387 

EntropioD, orgaoic, 108, 335 
Bpaimodic, 334 

EpicanthuB, 88 

Epiphora (watery eye, ienra rfoiu- 
ing over edge of lid), 82, 90 

Episcleritis (itiftammation, uru- 
aily localiied, of the tt'asue be- 
tween the tderotie and conjunc- 
tiva), 116, 145 

Epithelial tumor of iris, 280 

Epithelioma of conjunctiva, 277 

EryBipelas, conjunctiva in, 101 
optic atrophia from, 395 

Eserine, effect on tension, 268 
in corneal ulcer, 128 
glaucoma, 268 
mydriasis, 396 
irritMion, 108 

Examination by focal light, 60 
by ophlhalmoBcope, 62, 73 
of blood veasels of eye, 85 
uoior- perception, 46, 249 
cornea, 30 
field of vision, 40 
mobility of eye, 31 
pupil, vi 



Ezaminatjon of t , _.. 

Gicision of eye in eympatJieUc 
affections, lfi5, 156 
for injury, 167, 170 
"B»cluBion" of pupil, 137,139 
Eiophthalmic goitre, 395 
Externul eiaminutioa of ey 
Bitractioa of cataract, 182 
Eyelids, disetifes of, 81 



chai 



■n, 87 



ubers un, 86 

syphilitic disease of, 87 

Facial nerve, paralysis, 80, 301 

False image, 322 

Far-point, 44 

Feigned bliudn^s, 25 

Fibro-fatty cungenilul I'row 
277 

Field of vision (see Viaion). 

Fifth nerve, berpea, 267 
influence on tension, 393 
injury to, cuusiDg aat 

paralysis, 2B7, 8 
Fli tie ring scotom: 
fusion power of ocular muscla 

24 
Focal illumination, 60 
Focus, anterior, of eye, 26 

conjugate, IS 

principal, 17, 18 

Fomentation in corneal i 
122 



Fovea ceniratie, 71, 204 
Frontal atnuB, distention, 279 
Functional night blindness, 24d 
Fundus of eye, appearancsi, 6tt J 
definition, (14 ■" 

Fungus in canaliculi, 403 



xudetion in anto^f 
riur chamber, 135 
C4eneral diseases causing eye die- I 
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0«nBral paralysis of ineane, 301 


Heioorriiagic glaueoniB, 274 




Hard cataract, 172 


328 *- J ■ 


Heart disease, eye diseases from, 


Glaucoma, 256, 


383 


ftbaoluie, 260 


nemeralopia (day eight, te,m 


acute, 25a, 269 


applied to canes where sight in 


after extraction of cataract, 




272 


nighi-blind«*»s), 247 


cases for operation, 270 




cauBBG, 264, 266 


sight, any eondiiion causing 


chronic, 257 


toss of one-half of the tieual 


corneal changes in, 131 


field), 243 
Iluredilary amblyopia, 241 


from anterior ay nechia, 271) 


intraocular tumor, 284 


disease of retina, 222 


fulminans, 2G0 


syphilis, eya diseaeea in, S76 


hemorrhagic, 274 


iferj.es, co™«(E, 113 


in sympathetic ophthalmitis. 


zosler, 398 


154 


Homonymous diplopia (see Di- 


malignum, 272 


plopia). 


oparalioaa for, 268, 355 


Hyalflis (™/a™™a(;™ of^treow, 


premonitory stage, 257 


Esee Vitreous). 


primary, 256 


Hydatid in orbit, 387 


remittent. 259 


Hydrocephalus choroiditis, 8M 


lecond operalioDE in, 272 


optic atrophy, 890 


Mcondary, 256, 273 


Hyperfflsthesia of retina, 244 


toiritiB, 139, 38G 


Hypermelropia H. {refjiictive 


gimplei, 268 


condition in vihich the retina 


subacute, 258 


lies in front of principal 


theory of iridectomy, 2GS 


focus), 299 


Glaucomatous cup, 258, 260 


acquired, 300 


Glioma of retina, 282 


liav;eordiskin,20fi 


Qonorrhwal ophthalmia, 95 


how to measure, 805 


raeasurenient by ophthahno- 


rheumatism, iritis from, 386 


scope, 75 


Gout, diseases in, 885 


Hyphiema (blaod in lower part 


Gouty cyclitis, 160 




iritis, 140 


Hypopyon (pas in the lovierpart 




of the anterior chamber),l\1 
in iritis, 139 


Granuloma, 280 


Graves' disease (see Qoitro), 


Hysterical amaurosis, 2*3 


Gunshot injuries, I6fi 


amblyopia, 243 


H Hbuobbhaoe, churoidul, 194, 


ICB-BLIITDSBBS, 247 


■ 196,201,298 


Idiopathic phthisis bulbi, 160 


H into antoriur chamhep, 13'>, 


Images formed by lenses, 19, 20 


K 


Bize of, in relation to object. 


^B optic nerve, 219 


20 


^M intraocular, 163 


letinal, influence of lenses on. 


^H retinal, 208, 379 


26 




Indirect examination, 62, 64 


^m 860 '' 


Inflammatory glaucoma, 258 1 


^^^ 


a 

. Ji 
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[jiiuries of parts around eye, 258 

ej'eba!], ICl 
Insufficiency of internal recti, 


Iritia, "spongy " exudation I^^H 


298, 323 




Iniracwular tumora, 282 


traumatio, 140, 143, 164. IH^H 


hemorrhage, 1113 


Ischiemia of disk, 226 j^H 


Iodoform, 402 


or retina, 220, 378 ^H 


Iridectomy (cuHinj out a pieet 


Ivory exostosis, 279 ^^H 


ofirU),S&^ 




exciliog glaucoma in other 
eye, 207 




neaj. 110 H^H 


for glaucuma, 267, 355 




in corneal ulcer, 123 


iritis in, 125 ^^M 


in iritis, 143 


marginal, 113 ^H 


Irideremia {absence of irU), con- 


parencbymatoui, 125 ^^^H 


genital, 143 


puitetata., 130, 149, 154 ^^1 


1 Irldo-ehoroiditia, 140, 149 


aecondary forms, 130 ^^H 






Ii-idodeaif, S55 


syphilitic, 125, 129, 374 ^^1 


Iridopl^a [paratysU of iris). 


Keratoacopy, 77 ^^H 


829 


Kidney disease, eye in, 8S2 ^^H 


Iridotomy i.r Iritomy (tneiaion 


^^1 


of iris, Sm 


Lacbrtual diseases, 69 ^^| 


Iris, color, 88 


canaliouii, alteratioaa, 91 ^^H 


diaeases of, 134 


gland, abaceaa, 69 ^^^| 


oyat, 286 


inQammation, 89 ^^H 


epithelial tumor, 2SG 


obstruction, 90 ..^^^1 


in health, 38 


punctum, alterations, 90 40^^^! 




SBC, diieasea, 91 ^^H 


paralysis, 329 


abaceaa, 92 ^^M 




stricture, 842 ^^H 


tremulous, 162 


Lachryinatiou, 90 ^^^1 
Lamellar cataract, 178, 178, IM^H 


Iritia, 184 


atropine in, 141 


^H 


chronic, 140 


Larnina cribrosce, 69, 77 ^^^H 


cold in, 143 


Lead deposit on cornea, 188 ^^H 


dry heat in, 142 


optic neuritis, 380 ^^H 


glaucoma secondary to, 139, 


Leeches in iritia, 141 ^^H 


886 


Lena,flawsin,preceding oabu«<^^^^| 


gouty, 140, 885 


173 ^^H 


» in corneal ulcer, 117 


senile changes in, ITl ^^M 


Lenaea, decentred, 23 ^^^^| 


^ interstitial keraUtia, 12G 


defialUon, 10 ^^H 


B iridectomy in, 143 


deviation by, IS ^^^H 


■ leecfaea in, 141 


induenco of, on size of ntfd^^l 




image, 20 ^^H 


H pupil in, 131. 


Bigna for cunyex and oonanl^^^H 


■ teourrent, 139 


^^H 


^1 resulU of, 188 


spectacle, table of, 29 .^^^1 


^V rheumatic, 1S9, S8G 


Lenticular ganglion disasM, ftl^^^l 


V serous, 149, 164 


LeucocythKmic retinitis, 888 ^^^| 



L«ueonia (a patek of dense opac- 



jo/« 



1,111 



I 



LiceoD ejelasbeE, 80 

Lime-burn, 165 

Lippitudo (et>ersion with rawness 

of Ike edge of the lid, usually 

ike Insult of severe op/ii/irUmia 

tarn), 82 
Lucomotor ataxia, cycloplegin, 
391 

diplopia, 391 

indoplegia, 391 

optio atrophy, 235, 390 
Lupus, conjunctival, ^75 

of fiTfllid, 87 
Lymphatic cyata of conjunctiva, 



Macula tuiea, 71 

Magnet for removing icon from 

eye, 168 
Malarial feverE, diseases from, 

378 
Malignant tumors (see Tumors). 
Malingering, 247 
Marginal keratitis, 113, 115, 

127 
Measles, diseases from, 3T8 
Megalopsia, 247 
Megrim, eye symptoms, 387 
Meibomian concretions, 85 

cyst, 84 
Membranous ophthalmia, Ull 
Meningitis, epidemic cerebru- 
gpinal, disease in, 379 

reoovecy with optic atrophy, 



Micropsia, 247 

Mobility of eye, eYamination, 31 
Molluscum contagioEum, 86 
Moon-blindness, 246 
Morgagniaa cataract, 181 
Maoocele {ehroaic iiyiainmatioa 

and distention of laehrymol 

aae), 92 
Uuoo-puriilont ophthalmia, 99 
Uuicie volilantes {small novinp 

specks ill visual field), 247 




frumlilow, 168 

paralytic, 327, 329 
Myopia, 28S 

accommodation in, SQl 

choroidal changes in, 199 

crescent, 292 

from conical cornea, 298 
incipient cataract, 2U8 

measurement by ophthalmo- 
scope, 76 

traumatic, 164 

treatment, 2S5 
Myosis [peraisttat coniraciiim of 
pupil), paralytic, 394 

spinal, 391 

NfiVTTS of Bvelids, 275 
Nasal duct, diseases, 91 
Near-point, 44 
Nobulu la faint tocalaed opacity 

,/em^\, 111 
Neuralgia preceding glaucoma, 



dimness of sight in, 368 
Nerve, facial, paralysis, 90, 399 
Neuritis, optic, appearances, 22T 

corobritia, 889 

intracranial tumor, 389 

load, 380 

meningitis, 389 

orbital, disease, 231 

poriphorai, 231, 240 

recovery from, 228 

retrobulbor, 281, 240 

siglit in, 229 

syphilis, 37Q 
Neui-o-retinitis, 320 
Neurotomy, optico-ciliary, 850 
NighUblinduess, 220, 246 
Nitrate of silver in corneal ulcer, 
120 

in ophthalmia, 98, 99 

staining of conjunctiva, 133 
Nodal point of the eye, 25 
Nuclear cataract, 172, 177 
Nyctalo)iin, 220 
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Nystagmus (rapid small oacilla- 


Operations, slitting canalicali^H 




341 ^H 




strabismus, 843, 347 ^H 


under control), 332 


trichiaaia, 335 ^H 


in diBsaminatad acleroflia, 392 


readjustment, 347 ^^H 








on cornea, 360 ^^M 


Oblkjdb illumination, (iO 


on eyelids, 333 ^H 


(kclusion of pupil, 138, 139 


iria, 354 ^M 


Ocular paraljaia, 320 


Ophthalmia after exanthema, l^^H 


causes, 830 


caUrrbal, 00 ^H 




chronic, 109 ^^H 


layers of cornea; altould be re- 


croupous, 101 ^^H 


atricled to cases where the pax 


diphtheritic, 101, 877 ^H 
fullicular, 104 ^^U 


hat Bunk to loviealpart of i<or- 


nea), 118 


from atropine, 103 ^^H 


Opaqua nervu fibres, 20o ■ 


^B 




eaerine, 103 ^^M 


for abscess of orbit, 150 


irritants, 101 ,^^^^^M 


abaciSBioa of eje, 3J9 


gonorrhfeal, 95 ^^^^^^^1 


artificial pupil, 354 


j;rBnular, 103 ^^^^^^^M 


canthoplftsty, B40 


impetiginous, 101 ^^^^^H 


cataract, S61 


101 ^^^^^H 


causes of failure, 184 


erysipelas, 101, SS^^^^^^H 


after operations, 186, 368 


herpes zost«r, 101, S93 ^^M 


eitraetion,361 


schools, 101, 105 ^H 


needle, 370 


membranous, 101, 377 ^^H 


solution, 370 


muco-punilent, 99 ^^H 


suction, 871 


neonatorum, 96 ^^H 


distended fronUl sinua, 279 


phlyctenular, 118 ^^M 


division of canChus, 810 


purulent, 95 ^^^| 


ectropion, 338 


pustular, 113 ^^H 


entropion, organic, 335 

spasmodic, 834 
epiialian, 333 
Bversion of eyelid, 333 
excision of eye, 848 


81 j^H 


Ophthalmitis, s<nnpAtheUc, 1^^^| 


OplithalmoplegiaeiteniB, 3S^^^| 


interna, 330 ^^^^^M 


foreign body on cornea, 3S0 


Ophthalmoacopio esamiiuttj^^^l 


inspection of ccirnea in photo- 


^^M 


phobia, 334 


Optic disk, atrophy, 282 ^H 


iridectomy, 355. 367 


congestion, 206, 226 ^^H 


iridodeais, 355 


in health, 68 ^^M 


i iridotomy, 366 


nerve, disease of, 224 J^^H 


& lachrymal Bbacess, 92, 341 
■ stricture, 342 


diaeafe from s;pbilis,a7l^^^| 




tumors of, 281 .^^M 




neuritis from blows an Vyo,^^^ 


■ ber, 362 


Optical outlines, 13 ^^^1 


^B peritumy, 340 


Orbit, abscess, 169 ^^H 


H ptosis, 34U 


cellulitis, 896 - ^^M 


^M Bclerolojjiy, 3G0 


emphysema of, 168 ^H 



I 



Orbit, foreign bodioa, IBO 
hjdaUd, 887 
node, 262 
tumor, 2T8 
wound, 160 

PAifNUS {exlemive mpcrfidal 
vaiaUanty of cornea), 107 
phljotenular, 116 
tnkchomfttou», 107 
Panopbthalmicia, UO, 151 
PupillB opUcn, 224 
PapilJitia {infnmmation af optic 

disk), BOO Neuritis. 
Papillo-retinitiB, 2U 
Paracenteaia for corneal ulcer,123 
in glaucoma, 272 
iritia, 142 
ParaUactic movement, 212 
Paralyait of external ocular 
muBcIee, S20, 891 
ciliary muscle, S29 
facial nerve, 00, 804 
fifth cerve, 207, 394 
fourth Derve(superior oblique), 

326 
internal ocular muacles, 829 
iria, 829, 801 

eiiUi nerve (external rectui), 
826 

Smpathetic nerve, 301 
ird DBrve, 327, 391 
Parasitaa, 254 
Fediculus pubis, 86 
Perimeter, 41 
Peritomy, 108 

Pernicious anmmia, retinitis, 383 
Persieteut pupillary membrane, 

144 
Phlyctenular affeclioDe, 113 

pannus, 116 
Photophobia (mlolerance i.J 



Pigment on choroid, 102, 201 

Flaatieirlti's, 140, 164 
Polyopin Mniocularit (teeing atv- 
trtA imaott of the same abjeei) , 



Posterior polar cataract, 175, 
178 

staphyloma, 100 

ayneohift, 134 
toUl, 187, 139 
Preliminary iridectomy, 364 
Freabyopja. 316 

table, 819 
Primary optic atrophy, 284 
Prism, 14 
Priams, uses of, 22 
Propiasflive optic atrophy, 284 
Projection, 15 
Prolapse of iris (profnuion or 

inelmion of iris in a per/oral- 

inff tnound of cornea), 185 
Proptosis, 84 

in orbital disease, 80, 158, 264, 
280 
Protective glasses, 403 
Pterygium, 276 

Ptosis (/ailing of upper eyetiJ), 
congenital, 88 

from granular lida, 108 

paralytic, 327 



inal, in aortic dis- 



Pulaatlon. 
glaucoD 



Fupil (see also Iris, Synechia), 



excluaion, 137, 139 
in optic atrophy, 234 
Pupil in optic neuri'" '" 
iritia, 13S 
influence of size on sight, 27 
occluaion, 138, 130 
total posterior synechia, 187, 



Purpura, retinal hemorrhage, 

853 
Purulent ophthalmia, 95 
Pustular ophthalmia, 113 
Pya'mia, disease in, 870 
Pyramidal cataract, 173 
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Qmsim ambijopia, 381 


Sabmibcb'b operation, 123 ^H 




Sarcoma of choroid, 283 ^H 


Becitbbent vascular ulcer, 115 


ciliary body, 263 ^M 


EefractioQ of light, 13 


of the eye, 25 


^lerotic, 278 ^H 


delermiDalion by ophtialmo- 


Scalds of eye, 165 ^H 


Kope, 73 


Scarlet fever, diaeaaes from, S76 ^H 


retinoBCOpj, 78 


Scleral ring, 69 ^M 


em.™ of, 287 


Sclero-iritiB, 147 ^H 


Ee ^active index, 13 


Sclero-keratitis, 147 ^H 


Eelapaing fever, diaeaaea from, 


Sclerotic, rupture of, 161 ^H 


"St^Ierotico-choroiditJB poste- ^H 


Relative accommodation, 45 


rior," 199 ^M 


Kenal relinitis, 207, 383 


Sclerotitis, 146 ^H 


Betina, dUeaaes of, 203 


Sclerotomy, 268 ^M 


appearances in disease, 205 


Scotoma la defect or Mind patch \ 


in health, 70, 203 


inJUld of vUion, eaused by 


atrophy, 208 
blaodvessele of, 203 


localized opaeiiy of media. 


disease of fundus or optic l 


ooncUiSlion, 164 


■nerve), central, 241 




flittering, 387 


detachment, 162, 211, 255, 


Scrofulous sclerotitis, 147 


382 


Scurvy, retina! hemorrhage, 370 


embolism of, 213 


Secondary oatamct, 175, 187 




keratitis, ISO 


glioma, 282 
byper^theein, 244 


glaucoma, 256, 273 


operations for cataract, ISA, 


hcmoiThage, 208, 879 


869 


in disease of choroid, 188 


squint, 32, 328 
Senile changes in uccommoda- 


disk, 211 


pigmentation, 208, 221 


lion, 8ie 


Ketinal image, ei^tq is byperme- 


choroid, IM 


tropia, 800 


lens, 171 


in myopia, 289 


failure of vision, 43 


Beticitis, 206 


Serous iritis, 149, 154 


albuminuric, 214, 3S2 


SetoQ in corneal ulcer, 121 


apoplectic, 217 


syphilitic keratitis. 129 
Shades, 403 


hemorrhagic, 217 


pigmentosa, 220 


Sight (see Vision). 


peniiciouB anaimia, 383 
lead, 8S0 


after cataract operations, 188 


in optic atrophy, 234 


leucocylhamic, 383 


neuritis, 229 


: malarial, 878 


Size, apparent, of objects, 45 
of retiniil image, iivfluenoa of 




sypbilUic, 213, 374 


lenses on, 26 


1 Katrobulbar neurilis, 231, 240 


Smallpox, eye dtseaaes in, 376 
Snow-bIindiieE.s247 


Eetiooscopj, 78 


Bboiimatism, disease in, 364 


Soft cataract, 186 


Kodent ulcer, 86 


Soliition of cataract, 182 


Rupture of choroid, 182, 105 


Sparkling synchysU, 254 


eyebiai, 161 
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Syphilis, brain disease, 389 ^H 






myopia, 295 
presbyopia, 318 
unequal eyes, Slfi 


cyclitis, IGI ^H 


beroditary, eye diseases, 876 ^H 


iritis, 139 ^^1 


prismatic, 298 


karatitiE, 125 ^^M 


Spectacle lenBes, labia of, 29 


ocular paralysis, S74 ^^H 


"Spongy eiudalion" in lritia,135 


optic neuritis, 375 ^^H 


■' Spring-catarrli," 115 


atrophy, 375 ^^^H 


SqiiintfseeStrabtsmiis). . 


orbital disease, 374 ^^H 


SUpbylama, anterior, 148 


retinitis, 213 ^H 


posWrior, 190, 292 


Ursitis, 2T6 ^^H 




ulcers of eyelid, 87 ^^M 


Strabismus, d'eflnition and varie- 


^M 


m ties, 82, g20 


Ti.Y'a cboToiditis, 200 ^^H 


^b alternating, 303 


Teeth in lamellar cataract, S93 ^H 


■ apparent, S3 


hereditary syphilis, 395 ^H 


W. cauEee of, 323 


Tension of eye, examination, 30 ^^M 


^ ooncomitant, 303 


convergent, 32, 302 


in glaucoma, 256, 258 ^H 


diyergant, 32, 290 


irids, 186 ^H 


examination for, 32 


paralysis of fifth, 267 ^^H 




Testtypea, 43 ^^| 


myopia, 290 


Tinea tarsi, 81 


pacalytic, 324 
poriodic, 303 


Tobacco amblyopia, 241, 881 


Toiic amaurosis, 376, 880 


primary, 33, 328 




secondary, 32, 328 


mia), 103 ^_ 


Stricture of nasal duct, 90 


Trachomatous pannus, 107 ^^H 


Strumous eye diaeaaea, 130, 386 


Traumatic aBtigmatism, 164 ^^H 


Stye, 83, 84 


cataract, 16T, 180 ^H 


Suction of cataract, !83 


cyeloplagia, 163 ^H 


^B SupprBBBion of retinal image, 


irido-cyclitii, 140, 151, 168 ^^M 


^k 238, 323 


iridoplegia, 1(!3 ^H 


^H Sycosis tarsi, 81 


iritis, 140, 143, 164, 186 ^H 




myopia, IGi ^H 


panophthalmitis, 141, 161 ^H 


^M tioa), 165, 2T6 


ptosis, 159 ^H 


^H Sympatbetio inflammation, 151 






Trichiasis [in-eguXar growth of ^^H 


^H nerva, paralysie, 394 


eyelashes, some of them rubbing ^H 


against the cornea), 108 ^H 
Tubercle of choroid, 194, 286 ^H 


^H Syndectomy, 108 


^M Synechia [adAesion of the irU), 


Tuberculosis, diseases in, 384 ^M 


^H anterior (iria adherent io 


Tumors, 275 ^H 


^P cornea), 166, 272 


intraocular, 282 ^^H 


■ causing glaucoma, 139 


uf eyelids, 275 ^M 


^H pOBterior (irta adhrrent to cap- 
H aute of lens), 13T 


front of eyeball, 275 ^H 
orbit, 278 ^M 


^k Syphilis, aoqaired, eye diseases, 


fluctuating andcysUc, 280 ^H 


puUatiog, 230 ^^M 



Typhus, diseaies from, 376 



Uli 



;sofc( 



>, 112 



ey elide, i 
Undiscovered blindness of o 

eye, 240 
Unequul refraction in the U 

eyes, 31G 
Uraimiu ai '" """ 



Vtnts vortUosfE, 189 
Vision (aee Sight), 
acutensss of, testing, 43 
field of, 40 

optio&l cocditioni of clear, : 
Visual angle, 2H 
aiis, 27 

field for colors, 260 

in glaucoma, 268 

optic atrophy, 235 

Vitreous, cbolesterine, 253 

disease of, UO, 251 

ingkuooma,265 



ditis, 254 
myopia, 254, 293 



73 

Watkbt eye, 90 
Wart, conjunctival, 275 

marginal, of eyelid, 86 
Wuxj disk, 221 
Whooping-cough, diBenses fi 

878 
Woolly diflk, 229 
Wounds of eyehall, 180 

eyelids, 160 

orbit, leO 

XaictheLiIBMA palpebrarum, t 
Tbllow spot, 71, 204 
Z0NVI.A& cataract, 173, 178, : 
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■" Bflingn Quiile to the KnowEedgeofthe Homan Bod j by DisBectioii. 

Tin poEcF, Kith !4e iltuatratintis. Clolh. <4 35 ; leathsr, t^ H- 
■pMKET (THOMAS ADDIB). TUE PRINCIPLEe AKD PRACTICB 
■'-' OF GYNECOLOGY, for (hs one of Blnd^otg nnd Prnclilionerl. 

New (tbird) edition, earBrged und revised. In one large 8>o 

Yolume of seO pnges, wilh ISO origiDBl illmlratioDS. Cloth, (5. 

Untber, tS ; half Rnssia, fO 31. 
■PBICHSEH (JOHN E.) THE SCIENCE AND ART OF SORGERT. 
-" A nen AmeTican, from the eighth enlarged and revised Li 

984 illuBtrations. C]olh. 19; leather, $11] half Ruisia, railed 
bnnds, £12. 

-PBHARCH (FRIEDKICE). EARLY AID IN INJURIES AND 

•" ACCIDENTS, In one fmoll 12mo. Tulama of JOB pngee, will 
illnctrntionB. Cloth, T5 centd. 

pABatTHABSOH (ROBERT). A QCIDE TO THERAPEUTICS. 
Third AmerioBB edition, tpeoialljieviaed bf the Author. Edited, 
witlinddiCiong.embracingthen. 3. PhnrmneopiGis, byFrankWood- 
bnr?, M.D, Id one ISmo, lolnine of 514 pagee. Clotb, t2 2i, 

pEHWICK (SAMUEL). THE STUDENTS' GUIDE TO MBDlCAIi 

-'- DIA(3N0BIS. From the third revised asd enlarged Landon » 
tion. Inooeroyal 12mo.yoIunieof.'!2BpBges. Cloth, $2 S5. 

pHrLAYSOn [JAHEB). CLINICAL DIAONOSIS. A Handbook Ibt 
Sludanla nnd Prnotitionere of Medicine. Sew edition. 
12ino. volume of about ffOO pages, with illoalrationg. Pri-paritig. 

plIJIT (AUHTIM). A TREATISE OS TUB PKINCIPLB8 ANI 

■'■ PRACTICE OF MEDICINE. Fifth edition, retiaed nnd Utgt^ 
rewritten. With nn Appendin on the Resenrohea of Kiwh and UieJr 
Bearing on the Etiolog;, Pathology, DlagnDsiB and Trei 
Pulmonary PhthiFia. In onplnrgB Svu. tqI. ufllBDpageg Cloth 
IS&O; lentber, feSO; rery handsome bnlfRii^aia, $T. 

A MANUALOP AU8CCLTATI0H AND PERCUSBIOlTi oftfc 

Phytieni DlHgnoaipof Diaeaeea of the Lunga and Heart, and ofTh* 
rncicAnenriam. New (fourth) sdition, revieedandenlarged. Iiioi~ 
bandtome ISmo. Tolnme of 240 pages. Cloth, tl S3. 

A PRACTICALTREATISE ON THE DIAGNOSIS AHDTREA^ 

MBNTOFDISBASBS OF THE HEART. Beoond edition, enlBTgcfl 
In one oct.aTo volame of 5S0 pages. Clolb, $4 OO, 

— A PRACTICAL TREATleE ON TUE PHYSICAL EXPLOB, 

TION OP THE CHEST, AND THE DIAGNOSIS OP DISBAeBI 
AFFECTING TUB RESPIRATORY ORGANS. Seoond aniJr«yU«" 
edili^m. In one octHTO volnme of 591 pages. Cloth, fi SO. 
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LIMT (ATJ8TIS). ON PUTHISIS : ITS MORBID ANATOMY, 

ETIOLOGY, KTC. A (firies of Clinidal Leclures. In one 8vo, 

V0lumeof412pagM. Clo(h. $3 6fl. 
THE PFIYSICAL ESPLORATIOS OP THE LDNaS, BY 

MEANS OP AUSCULTATtOS AND PERCUSSION. In one 

Fmall iSrao. toIhiiib of S3 ptigsa. Clolh, $1. 
OLSOH (C. 1.) An Abjtraot of StutuCes nf U. S. on Cn^tody of ths 

losiino. In otiB Svo. vol. of 108 pp. Cloth, $1 BO. AUn bound 

vUta Clouaon on Iiiianila. 
.•pOBTEE (MICHAEL). A TBXT.BOOK OP PHYSIOLOQY. New 
■^ (Ihird) Amerioan from the foDrth Enslish edition, edited by E. T. 

Bbichbbt, M.D. In one lnr|;e IZmo. vol. of 908 pages, with 271 

illuBtrntlong. Clotb, |3 25; lentber. $3 T£. 
. ATEST.BOOKOP PHYSIOLOQY. English Student's edittDn. 

In one ISmo. Toltims ofBOipaeea, with 73 illuatmtions. Clr.lh. }.!. 
pOTHEBOILL'SPRACriTIONER'SHANDBOOKOF TREATMENT. 

New edition. In one bandaome DCtiTO vat. of about TOD pp. 

Cloth, S3 TS. SAarllf/. 
paWHES (SEOB&E) . A MANUAL OF ELEMENTARY CHEMISTRY 

(INORGANIC ANOORdANIG). Newedition. Bmbodjing Walts' 

FAgtieal and LurgaiiU Chtmiilry. In one royal ISmo. vol. of 

1061 pDgM, with 16S lllus., and one oolored plate. Cloth, £2 T> j 

leather, C3 ii. 
pox (TILBDaY) and T. COLOOTT. EPITOME OF SKIN DIS- 
•^ EASES, with Formulee. For Students and Praotitionera. Third 

Am. edition, revised b; T. C. Fox. In one amsll 12nio. volume 

of i:!S pages. Cloth, %\ 2i. 
-pB&BKLARD (B ) and JAPP (P. S.) INORGANtG CHEMISTRY. 
-'- In one handsome octavo vol. of fiTT puges, with i\ engravinga and 

3 plntei. Clolh, %3 lb; leather. %i 75. 
-pULLEB (HEKBY). ON DISEASES OF THE LUNQS AND AIR 
^ PASSAGES. Their Pathologj, Phjsioal DingnosiB,S7inptoma and 

Treatment. From 2d Eng.ed. In I Svn. vr>l,,pp.47G. Cloth, {3 SO. 
nlBlTET {V. F.) ORtHOP.£DIC SUROERY. For the use of Prwi- 
^ tilioners and Students. In one Svo. vol. profusely iUua. Pripg. 
fllBSON'S INSTITUTES AND PRACTICE OF SURGERY. In two 
^ octtvo volumes of 865 pagea, with 34 plates. Leather, If, 50. 
mCGE (GOTTLIEB). ATLAS OF PATHOLOGICAL HISTOLOGY. 
^ Translaled by Joaeph Leidy, M.D., Proteasor of Anatomy in the 

University of Pennsylvania, Ac. In one imperial quarto volume, 

with 320 oopperplate figures, plain andeolorad. Cloth, %i, 
nOULD (A. PEAECE). SDUGIOAf. DIAGNOSIS, la one 12mo. 
" vol.of^Bflpages. Clolh, 13. Set SttAdriiU' Stririof Mnn>u,ls.f.U. 
nSAY (HENRY). ANATOMY, DESCRIPTIVE AND SURGICAL, 
" EditedbyT. Pickering Pick, Pit C.8. A new American, from the 

tenth and enUrged London edition. To whioh is added Huldeo's 

"Landmarks, Medical and Surgical," wilb additions by W. W. 

Keen. M.D. In one imperial octavo volume of 1023 pages, with 

Ml large and elaborate engravings on wnod. Olutb. (6 ^ laaChcT. 

ST; varjr bandsoKiB h«Uaiutift,T«>\H&^iut^, V W- 
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illustTDtionf. Clolh, $2 5( 
nBEEMEfWILLlAMH.) AMAHDALOFMEDICrtLCHEMISTRY. 
^ For tb« Ua« of Stadenta. Baaed npan Bowqiid'b Medieil Chem- 

iaUj. lDDn«12iDo.v<>l,or3IOpiiBi'a,»ilbT4i(l<ia. Cluth, t1 IS. 
riRIFFITH (KOBEHI E.) A UNIVERSAL FORMIILART. COK- 
" TAININaTIIEMETIlODSOF PREPARING AND ADMINISTEE- J 

INO OFFICINAL ANDOTHER MEDICINES. ThirdandenlirEdl 

edition. Edited by Jobn M. Idniaoh, Phar.D. In one large StkB 

Tol. of T;&pnge^ double oolarana. Cloth, S J Sfl 1 1 
pEOSS (SAMUEL D,| A SYSTEM OF SURGERY, PATHOLOOICAIn 
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raiaed bands, $16; very fanndEome balf Russia, ruixd bands, fit 
A PRACTICAL TREATISE ON THE DISEASES, DiJD-l 

riei and MitirormatinDitof the Vriuury Bladder, (h« Prostate GUmd^ 

und ths Urethra. Third edition, thoroughly revised and n 

Dondensad, b; Eomuel W. Qroaa, M.D. lu one octavo volnc 

&T4 pager, with ITa illus. Cloth, t4 60. 
A PRACTICAL TREATISE ON FOREIGN BODIES IK THB' 

AIRPASSAGES. Inone 8<o. vol. of 468 pages. Cloth, fZTS. 
HBOSB (SAMBIL W.) A PRACTICAL TRBATISB ON IMPO- 
^ TRNCE, STERILITY, AND ALLIED DISORDERS OF THB 

MALE SEXUAL ORGANS. Second edition. In one hnndsam* _ 

octnvo yol. oflGS pp., with 16 illust. Cloth, fl 50. 
TTABERBBOK (B. 0.) ON THE DISEASES OF THE ABDDMEffJ 
■'-'■ AND OTHER PARTS OF THE ALIMENTARY CANAL. Sec 

Americiin,ri'i>nitfae third English edition. In one handsome 1 

volume of 5&4 pages, with illus. Cloth, $3 SO. 
TTAKILTOB (ALLAN HcLAHE). NERVOUS DISEASES, IHBIl 
^ DESCRIPTION AND TREATMENT. Seeond andrerisededitioi 

Inone octavo volameof59Spnees, with 72 illusIrBtloDB. Cklb 
TTAMILTOM (FEAMK H.I A PRACTICAL TREATISE ON FRAI 
^ TUBES AND DISL0C.4TION8. Seventh edition, thoroqghly 

vised. In one haniiaome Svo. vol, ol SJ98 piigea, with 353 illl 

lions. Ooth, $5 6D; leather, $6 SO ; lev; handsome balF S 

$7 (10. 
TTABTSHOBNE (HEHHY). ESSENTIALS OF THE PRIKOIPL! 
■"■ AND PRACTICE OF MEDICISE. Fifth edition. In c 

vol. 669 pp. with 144 illustrations. Clnth, $2 76 ) half bonnd, f^ 

— A HANDBOftK OF ANATOMY AND PIIYSIOLOOT. In a 
ISniD. vnlnme of 310 pages, vfith 220 illustrations. Cloth, Si TS^ 

— A CONSPECTUS OF THE MEDICAL SCIENCES, 
prising Manuals of AnBtomj-. Phjiiolog;, Chemiatrj, liaXarb 
Mediaa, Piaetica of Medicine. Surgery and ObateCrka. 
eailion. In one royal ISmo. Tolume of 1018 pieea, with 4!T lUu* J 
Mllons. Cluth, %i 21 ; Ualtati, %^ «)0. 
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EBHANN (L.) EXPERIMENTAL PHARMACOLOGY. A Uand- 
book Df the Mslhoda for DeteTmining tbe Pbysiolngical Actions 
Brugi. TraDslnledbyRobertMeideemith.M.D. In one 12aiD tol. 
of ie» p&gea, ttiih 33 illuttrntlons. Clotb. 91 50, 

ILL [BEBKELEl'). SYPHILIS AND LOCAL CONTAGIOUS DIS- 
ORDERB In one Svo. volume of 479 puges. Cloth, $3 25. 

ILLIEH (THOaAB). A HANDBOOK OF SKIN DISEASES. !d oi. 

■ In ooc rojal iSmo. Tolume of 353 pages, with tno plates. Cloth, 
12 25, 



IJnio. vol. of 5SD doable-oolumned pp. Cloth, $1 50 ; IflDther, $2. 
TJ0D6E (HtFQH L.) ON DISEASES PECULIAR TO WOMEN, IN- 
■"■ CLUDINO DISPLACEMENTS OF THE UTERUS. Second and 
rerised edition. In one Svo. volume of 519 pages. Cloth, $4 50. 
— THE PRINCIPLES AND PRACTICE OF OBSTETRICS, In one 
largalto. vol.of 542 doubie-ooiuuined pages, il Inst rnted with large 
lithographicplalesoontnlninglSBfiguresfromotiginalpliotographB, 
and UD vroudRuta. Strongly lionnd in cloth, $14. 
■CTOFFMAHW (FHEDEEICKI AND FOWEB {FREDERICK B.) A 
■"■ MANUAL OF CHEMICAL ANALYSIS, ae Applied to the Einmina- 
tedioinnl Cbemiculsand their Preparations. Third edUiun, 

iC eU pngee, witb 179 illustrations. Clotb, (4 25. 

*^OLDEN(LUTHEB). LANDMARKS, MEDICAL AND EURGIC A 
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a.bj W. W.Kee 
1. vol. ofHapp, Clutb, tl. 



trOLMES (TIMOTHYJ. A SVSTEM OF SURGERY. Wilhnoteannd 
B."- additionsb^variousAmerican authors. Editedb; John H. Packard, 

U.D. In three very handsunis Svo. voU. containing 313T double- 

oolamncd pages, with 979 woodautB and 13 lilhognpbic plates. 

Cloth, 91S| leather, $21; very bandsome halfRussia, rabed bands, 

(12 50. Far sail by lubsctiplioH o„ly. 
TTOBirEB (WILLIAM E.) SPECIAL ANATOMY AND HISTOLOHY. 
^ Eighthedition,reviBedandmDdified. In tivolargeSvc. vols. oflUO? 

png". containing 320 woodcuts. Cloth, (6. 
TTXII180H (A.) LECTURES ON THE STUDY OF FEVER. In 
^ one octavo TDluino of 308 pages. Cloth. (2 50. 
TTBTCHlHSONdONATHANI. SYPHILIS. PrepaHig- See S,mm 
■"■ 0/ C/iniral Mannali, p. 13. 

TTTDEaAMEB KEVINS). APRACTICALTRBATISEON DISEASES 
'^ OF lUE SKIN. Id one bandsome oi^tavo volume of 570 pages, 
illust. Cloth, (4 25 i leiUher. 15 ». 
•ONES (C. HAKDFIELD). CLINICAL OBSERVATIONS ON FUNC 

TIONALNEUVOUSDISOKDERS. Second Aaiariaan edition, la 

ant octavo volums of 31D pagBt. C\ot.\i,%^^^' 
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IIAHDBOOK OF OPHTHALMIC SCIB!<Ct, 

In aneSro, volume of 401) pnges. with 135 won 

BntB, 27 chromo-lilhographia plattii teiL tyi»a of Jaeger ond So»ll( 

snil BolmKreD's Color Minrln»i tast. Cloth. $t 50; Icnther. £5 i 

TREATING (JOHir M.l THE MOTHERS GCIDB IN THB MAS- 

"■ AGEMEST AND FEEDINO OF INFANTS. In one ■mill 12n 

Tolumfl nf tlH pnges. Clolb. $1. 

■piMfl (A, P. A) A MANOAL OP OBSTETRICS. Kew (Ibii 

edition. In oqb limn, voluiae- of about 350 paeei, with about 

illustration a. Pr^pariug. 

TTLEIN (E) ELEMENTS OF HISTOLOGT. In one pAcket.t 

■•^ IJmo. volume of 3(10 pagen, with 181 KngrtttlngB. Clolh, $1 1 

Bee StiidMirs' Series of MaHHah. page 14. 
TAKDIS (SENKT6) THE HANAOEMENT OF LABOR. In o 

hnndaome l2mo. volume of 329 pagaa, with 2S illna. Cloth. %\ 7l 
TAEOCHE(B.) VELLOW FEVER. In two Svo.vola. of 1168 pagt 
■*-■ Cloth, $7. 

PNEUMONIA. Inone8vo.vol.of iOOpigea. Cloth, (3. 

TAITBEIfCE (J. Z.) AND MOON (ROBERT C] A QANDT-BOM 
^ OF OPHTHALMIC SURGERY. Second edition, reviBed by Hi 
Laurence. In one Svo, vol. pp. 327, Hilh 66 illna. Clotb. %i 1i 
T AWSON lOEOBOEt. INJUHIES OF THE EYE, ORBIT ANDEYft 
^ LIDS. From the last Bnglieb edition. In one bandsome 

volumeof 404 pages, with B2 illuatrations. Cloth, S3 50. 
T EA {HEKHY C.) SUPERSTITION AND FORCE ; ESSAYS OS TH! 
■*-' WAGER OF LAW, THE WAGER OF BATTLE, THE OBDB, 
AND TORTURE. Third edition, thoroughly revised and gnt 
enlarged. InouehnndBomerayal ISmo. Tol.pp. 552. Clotb, t3 5t 

■ STUDIES IN CHURCH HISTORY. The Riseof the Tempoi 

Power— Benefit of Clergy— Eioommnniontion. New edition. : 
onehnndaome IZmo. vol. of 605 pp. Cloth, $2 60. 

. AN HISTORICAL SKETCH OF SACERDOTAL CELIBAC 

IN THE CHRISTIAN CHURCH. Second edition. iDonBban 
Bome octovo voluroo of fi84 pages. Clnth. >1 50. 
TEE (HENRY) ON SYPHILIS. In oneSro tdIuub of MB pagi 
■'-' Cloth, (2 25. 

TEHMANN (C.G.) A MANUAL OF CHEMICAL PHYSIOLOQj 
■'-' InoncSvo. vol. of 327 pages, with 41 woodouta. Cloth, $2 88. 
TEISKaAH IWILLIAM), A SYSTEM OF MIDWIFERY. Insla< 
-'-' ing the DiaeaEBB of Pregnancy and the Puerperal State. Thl] 
:an, from the third Englifb edition. With addition!. I 
'nrry, Id.D. In one ootavo volume of 7411 psges, witb II 
illuitmlions. Cloth, %i 110 ; leather, S5 50 ; bnl( Rnsaifl, tS. 
rVCAB (CLBHENT). DISEASES OF TUB URETHRA. Friparint 

Sea Siria qf Clinieal MaiiuaJi. p. 13. 
j|-VI)LDW (J. L,) A MANUAL OK EXAMINATIONS UPON AHA! 
OMY, PHYSIOLOGY, 8UR0ERY, PRACTICE OF MEDtCISJ 
ODSTETHICS, MATERIA MEUICA, CHEMISTRY, P0ARMAO 
AND THERAPEUTICS. To vbiob ii added a Medical Formnlttr 
ThifJ edition. In ona tosaWlmo, «o\am« o^^Vft ■s»i«,'"'v'*' 
woodculs. Clotb, taih-, \eii.Vli«, *ais>- 
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T TONS (BOBEET D,) A TREATISE ON FEVER. In one oalavD 
volnuieof 3fi2pQBf9- CIrith,S5 25. 

TlffAISCH IJOHN M ) A MANUAL OF ORGANIC MATERIA MED. 

■'*'■ ICA, N^w edition. In one hBnJE.ome 12mo. volume of S26 paeej, 
with 242 benutiful illustrntlDnB. Cloth. tS. 

llffARSH (HOWAHD). BtBEASES OF TUB JOINTS. Preparing. 

■^ Bee Seriraof Clinical Man w/s. p. 13. 

■RffATCC. H.) MANITAL OP THE DISEASES OP WOMEN. For Ihs 

■'*'■ use of Studonla and PtaotUioners. In one l2mo. Tolume of 342 
pflgea. Clolh, tl 7S. 

lyrEIGS (0HA8. D.) ON TUE NATURE, SIGNS AND TREATMENT 

"*■ OF ClilLDDED FEVER. InoneSffo.TDl. of 348 pages. Cloth, (2. 

l^lLLEBtJAMES). PRINCIPLESOP SDRQERT. Ponrth Anietioan, 
from the third Edinhurgh edition. In one Large ootnvo volume of 
6SS pages, with 240 illuetrntiona. Cloth, $3 76. 

lynLLEK (JAMES). THE PRACTICE OF SURGERY, Fourth 

■*■"■ American, from the Inst Edinburgh edition. In one large octavo 
volume or6S2 pages, nith 3114 illDBtratinng. Cloth, S3 75. 

TUrlTCHELL (B. WEIR). LECTURES ON NERVOUS DISEASES, 

■"^ ESPECIALLY IN WOMEN. Seoond edition. In one 12nio. vol- 
ume of SH8 pages. Cloth, $1 TG, 

lurORBIS (HEBR"?) StTROICAL DISEASES OP THE KIDNEY. 

"^ ISmo., S54 pages, 40 woodouU, nad 6 colored plates. Cloth, $2 16. 
Just rrady. See Seria of Clinieal Manvals. p. 13. 

'M'OBBIS (UALCOLU). SRIfl DISEASES; Including their Dafioi- 
tions, Symptoms, Diagnosis, PrognoeSs, Morbid Anatomy and 
Tresttneat. A M.inntl for StudentB and Practitionere. In one 
12mo. vol. of 316 pages, irithillastnitions. Cloth, SI TG. 

TyriJLLEB (J.l PRINCIPLES OP PHYSICS AND METEOROLOGY, 

■'*'■ In one large 8vo. vol. of 623 psges, with 5S8cnts. Cloth, S4 50. 
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THE VARIOUS BRANCHES OF MEDICAL SCIENCE. In one 
^^t handsome ISmo. volume of 974 pages, with 374 woodauts. Cloth, 
^m %i: leather, rsiaed hands, 34 76. 
""igETTIESHIP'S STUDENT'S GUIDE TO DISEASES OP THE BYK. 

■*■' Seoond edition. In one royal I2ioo. volume ot41B pages, with 138 
illustrntiona. Cloth, £2 00. 

IITOBIIIS AHD OLIVER ON THE ETB. In one 8to. volume of about 
K -''' 50(1 page;, with illustrations. Frrpitiiig. 

^flWEV (ESHUND). SDROICAL DISEASES OP CHILDREN. 12raD., 
^M~ SI5 pngei, S6 woodcuts, and 4 aolored plates. Cloth, |2. JuMt 
^F readg. See Srtici of Cliuical Miinivili, p. 13. 

^BpABRISH (EDWARD). ATREATIBEGN PHARMACY. With mnn]' 
^K^ Formnlfe and Prescriptions. Fifth edition, enlarged and thorongbl? 
^V - leilsedbyThumss 6. Wiegand, Ph.G. In one octavo volume of 
^f . laS3 pages, oith 25T illnstratione. Clolh; |fi ; leather, SC. 

piHRY (JOHH 8 ) BXTRA-DTEBINE PREGNANCY, ITS CLIN- 

^ ICAL HISTORY, DIAGNOSIS, PROtiNOSIS AND TREAT- 
MENT. In owe octavo volnme of ni ?«?,«». C-\q\'b,%1 Wi. 

mBV/WiTHEOPHIHIB). A TREATISE OS lA^^'W^^f''*'"^ ■ 
■ ^ baadsome 8ro. vol. of abi 
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IF.W.) A TREATISE ON TDB FDNOTIOS OF DIOBSTIOI 

ITS DISORUEttS AND TllEl R TREATMENT. Prom the hcoi 

London edition. In nne nctavo Tolnme ot238 pnges. Cli.th, il. 

pSFPER (A., J.) FORENSIC MEDICINE. In prisi. Sea Sluieal 

Striei of Mnnua/i, p. 14. 

SDBOICAL PATnOLOQY. In on« ISinn. voluma of 511 

with 81 illD9. Cloth, tS. See Slvdniti' Scria of Manua/j. p. I 
pIOK (T. PICEEBIire) FRACTURES AND DISLOCATIOSI 
^ In oDilZmo. Talutnaor 530 pnger, with SS ill UH trot iuns, Cloth, t 

See Serisa of C/iaicai MamiaU. p. Vi. 
piSBIE (WILLIAM). THE PRINCIFLES AND PRACTICE OP SCI 
-*- QERY. In one hnndaame actavo volume of T80 pages, vith ! 

illustrations. Cloth, $3 T5 
plAYPAIE {W. B.) A TREATISE OS THE SCIENCE AND PEA) 
■'■ TICE OF MIDWIFERY. New (fourth) Amerioon from the Ml 
English edition. Edited, vith additions, b; R. P. Unrrii, M.I 
In one octavo volume of BB3 pngea, with 201 woodouls and Hit 
platES, Ciotb, tl; leather, $5^ hnlfRussin, raised bands, $S S 

THE SYSTEMATIC TREATMENT OF NEBVB PROSTR. 

TION ANDnySTERIA. In one IJmo. vol. of ST piigea. Cloth. $ 

pOLITZEE (ADAM). A TEXT-BOOK OF THE EAR AND ITS Dl 

EASES. Translated at tbo Author's requeat by Jama* Potl.n 

CasEelln, M.S., F.F.P.E. In one handsome octavo volame of I 

pages, witli 25T original illu^trntions. Cloth, t& bQ. 

pOWER (HENBT). HCTUAN PHYglOLOSY. In one 12nio. Tttloi 

■*■ of .198 pngej, with 17 illustrations. Cloth, $1 6U. See Slarf.s 

Striis of MiHiiail page ! 4. 
ptTRDY ON BRIQHTS DISEASE 
■•■ THE KIDNEY, Octavo, 288 pngi 

Cloth, 12. Ju^rmdy. 
pALFE (CHARLES H.) CLINICAL ODEMISTRY. In one 
■^ volume of 3H pages, with 16 illaalrntiona. Cloth, $1 50. 

Smdtnts' Striei of Manvali, page 11. 
pAHSBOTHAH (FBAHCIS H.) THE PRINCIPLES AND PRA 
■" TICE OP OflSTETltlC MEDICINE AND SURGERY. Inoncil 
perial octavo volume ofeiO pnges, with 64 plates, besides nniaHd 
•roodcntsiuthetext. Strongl; bound in leather, tl- 
pBHSEH(IEA). THE PRINCIPLES OP CHEMISTRY. SaoonAei 
" tlon. In one l!mo. volame of 240 pages. Cloth, $1 75. 
pEYNOLDS (J. BDB8ELL). A SVSTKM OP MEDICINE,willi Kol 
, ■" and AddiLioBB,bjHBiiBV H*iiTSHonNH,M D. In IhreeUrge 8l 

L vols., containing 3058 closely printed double-coluuiTied pages, wl 

^^_ 317 inm. Per vol.. cloth, $5 j leather, $6; very handsome h| 

^^^ Bnssia. $0 50, Fur , alt hg iHhtriylivH only. 
^^HlIOHABDSON (BENJAMIN W.) PREVENTIVE MEDICINE. 1 
^^^'oneoctavovol. of7S9pp. Olo , {4 | leather, (5; half RuHla, S» t 
^^^OBEBTS {JOHK B.) THE PRINCIPLES AND PRACTICE ( 
V ■" SOROEKY. In one ootaro Tolume of about 500 pagea.folly lllq 
H lral»d. Preparing. 

■ THE COMPKND OF ASATOttY. Ym ok to \.\» Wm-b* 

I Room .nd In prepulng tot ExommaV\ot... ^t^ "»» "i'-""'- ■<■*«" 

I m pngM. Limp Blolh, lb o*n>*. 
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■pOBERTStWIILIAM). A PKAOTICAL TREATISE ON. URINARY 
" AND RENAL DISEASES, INOHIDING URINARY DEPOSITS. 

Fourth American, from the foartb London edition. Id ode retj 

hiindsomeBTo.Tol.ofeoflpngeF.withSl illustration a. Cloth, $3 fiO. 
-pOBERIBOH <J. KcGBEeOR). PtlTSIOLOUIC AL PHYSICS. In 
"^ DOBlIniD. volnmeDrGSTpngeE, with!19i]]DEtrationE. Cloth, $2 00. 

See ftiidiHIs' Series of Mnnnali. p. 14, 
■pOSa (JAMEB). A HANDBOOK OF THE DISEASES OP THE 
" NERVODS SYSTEM. In one handsome oolnvo irolume of T2B pagee, 

ffith 1S4 illnttrationa. Cloth, ti BO ; leather. |B SO, 
O ARGENT (F. W.) ON BANDAGING AND OTHER OPERATIONS 
^ OF MINOR SURGERY. Sew editiun, with a, ohapter on Military 

Surgery. Inonel2mo. Tol. of 333 pp., mitb ISTonta. Cloth, 81 75. 

QAVAGE (GEORGE H.) INSANITY AND ALLIED NEUROSES, 

•^ PRACTICAL AND CLINICAL. In one 12nio.yolu[iie of 551 pngea, 

with IB Ijpicel illuatrationa. Cloth, $2 DO. See Series af Clmical 

McinuuU, p 13. 
OCHAFEB (EDWARD A.) THE ESSENTIALS OP HISTOLOGY, 
" DESCRIPTIVE AND PRACTICAL. For Ihe uae of Students. In 

Cloth, %% 25. 
OCHUITZ AND ZUHPT'B CLASSICAL SERIES. In rojnl ISmo. 
•^ ADVANCED LATIN EXERCISES. Cloth, 80 oeulfl : half bound, 

BALLUST. Cloth, flOceots; half hnnnd, TO aenti. 
NEPOS. Cloth, OOaents; halfbonnd, 70 eta. 
VIRGIL. Cloth, 85aentB; half bound, tl. 
CURTIUS. Cloth, 80 aents: half bound. HOaenta. 
^HOEDLER (FREDERICK) AND UEtlLOCE (HENRY). WONDERS 
OF NATURE. An elementary introdaotion to the Soiescea ot 
lomy. Chemistry, Mineralogy, Geology , Botany, Zool- 
y and Pbyniology. In one Svo. vol., viih 070 illus. Cloth, t3. 
[REISER (JOSEPH). A MANUAL OF TREATMENT BY MA3- 
B AKD METHODICAL MUSCLE EXERCISE. Translated 
by Walter Mendelson, M.D. In one oclaio Tolutne of about 300 
■ lut 125 engrttfings. Freparing. 

SEILER (CABL). A HANDBOOK OF DIAGNOSIS AND TREAT- 
MENT OF DISEASES OF THE THROAT AND NASAL CAV- 
ITIES. Second edition. In ODe very handsome 12mo. volume of 
!fil pages, nitL 77 illuatrationa. Ololh, $1 75. 

SERIES Of CLINICAL MANUALS. A leriea of Bothnrilaiire mono- 
graphs on important elinienl subjeota, in 12mo. volumea of about 550 
pngea, well illustrated. The following volnmea are now ready: 
Morris on Surgical Diaeaaesof the Kidney (*2,2S) ; Owen on Surgical 
Diaeases of Children (t2) : Piek on Fractures and Dialoealiona (cloth, 
Xi) I Bullin on the Tongue (sloth, $3 50) ; Sarage on Insanity and 
Allied Neuroaea (cloth, $2 00), and Treiea on Intestinal ObBtrudtion 
li,$2 00). XhefoUowingareinpreas; Uutchineon on Syphilia ; 
n the Breast; Broadbent on the Pulse ; Lueas on Diieasei 
[rethraj Marsh on UiieasBB of the Joints^ Ball on the 

icea, see undei TMiioaa au^oxd' t 
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Qimo> ^^w.^ MASVAi. or cdkuistst. a omUa t* l 

aa^ Libontoty «ark br Brfiiwen ia ChmiMiy. A 1 
■pnull; »lirU4 for Etadentf ^ Fbuamej tki Mtiitin*. la «u 
6ro. r*tniii» rf 41* p>£n, ■ilh I* *««deau anil I plato. lugtlj 
af wlnal dcpoiiu. Cloth. (3 te. AIh aiUiaal plates, it M 
OKZT rFBEDEBICG.1 OPERATIVE SURGERY la od* Stb.iiL 
" oteai pJiEi!, witbil wowlenU. Cloth. t3 35. 
CJUOE(D.D) DIPnTHEalA; ITS SATCBE ANDTEKATMBKT- 
" ercf,nd*dili<.n. In one ro^al llmo. toI. pp I5S. Cl»lli,SIZ>. 
OKITH (EDWABO,, COSSUMPTIOS; ITS EARLY AXD BEUE- 
* DUCLE STAGES In one Sto. toI. ofSSS pp. Clotb.S^li 
QIIITBlH£l)BTH.)ABI)HOBHEB(WUJ.IA]fE.J ASATOllICAL 
^ ATLAS. lUai-IratiTeDfibeatriicliirrattbenDmBnBody. In oa< 
UrgBimpfrialSro. lol. , witb aboDl S&nbenDlifnl GgDiH Clo . 14 SS. 
QMITH (J-LEWI8). A TREATISE OS TDK DISEASES OP IS- 
^ FANCY AND CHILDHOOD. Stw (dilli) ediliun, reTiicd and 
eDlsrgeit. In one lai^i Sro. Tolonic ofBET pnges. nith 40 Uiulia- 
tinitt. CI(,tb.t4&0i IfBtbrr, |5 5U ^ bait Rasfia. SB. 
OHITH (STEPHEB). OPERATIVE SURGERY. St-w (leeoDd) and 
Ihoronghly reiiied editioD. In one lerj bandiams 8to. IDlninc, 
profo*»ly illoBlrated. 7ii prtii. 
QTItlK (ALFRED). CHOLERA, ITS ORIGIN, HISTORY. CACSA- 
® TION, SYMPTOMS, LE8I0SS, PREVENTION AND TREAT- 
UENT. In noe handgomi ]2nio. tdIudii uf 1G3 pnges, wilb a ebatt 
ehDiflnerouCefofprc'iausepidiiiDka. Cintb. $1 2i. 
OTlLlfi (itFRED), THERAPEUTICS AND MATERIA MEDICA. 
^ Fourth revifed edition. In two bandeome octavo volome* of lS3fl 
pageB. Clulb.SlO; leather, til; Tery hnndstime hairRiiaeia. SI3. 
OTILLE (ALFRED) AND HAISCH (JOHN M ) THE NATIONAL 
^ DISPENSATORY: Conlalning the Nataral Uialory, ObcmiftrT. 
Phufmncy Aclims and Uaea of Mtdicincf. Inclnding Ihoet reo- 
Dgniitid in tba Phariniuiapceiiu of the United Sinter, Great Britain 
and Qermaiiy, wilb niimBrona refcrencea to the Frenth Codax. 
Third editinn, tboronehl; T«viaed and greatly cnlurged. In one 
mngniflaen I Imperial ootiLVO vainme of I76T pages, nith 311 neao- 
intB engravings on wood. Cloth, $7 £5; leather, rained biinds. tS; 
Ter; haDdname halt'Ruriia, Tuieed handi and open baok, (9 Alio, 
fnrnifbed nitb Bendy Reference Thumb letter Index for $1 io addi- 
rioe in any of tbe ubove styles of binding. 
IIUDEBTS' BERIES OF MANUALS. A seriea of firteen ManuaU by 
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I2moa. of finm 300-54(1 poger, profDecIy illustrated, nnd bound i 
red limp olotb. The following volumea may now be innouneed 
BeH'e Cooipnrative Pbyeiolngy snd Anntimiy, $1 OD; Ruberlson 
Phyniulojiiaftl Phytica, «2 00; Gould's Sargical 
Xleln'iBleoienlBurHlatoloKy.tl SO; Pepper's S 

t3 DD ; Treret' Burgicnl Applied Anatomy, fZ 0( 

Pfaffiology, SI eO; UBlfe-a Clinionl Cbemifiry, tl 50; CUrke and 
LDali*oud'aDI)«telor'>Mi>nuul, t1 &0; and Bruea'g Materia Mediaa 
and Tbrrapeuliet, CI iO.jnri rmUy. The fulluwiag lolameB >re in 
prwa: He II amy'* Operative Surierj, Pepper'i ForenaiB Mediaiua, 
and Ouruuw'r Mtdioul Applied Aniitomy. 
Tor sepiifnle oolioet, eee mideii vai\mu fcaVV'T*' nsmB*. -■ 
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A PRACTICAL TREATISE OS FR- 
d>nui< oetuva tolume of 684 pagrf, with 
DlifalilluBtrntions. Clnlb, l;17&; laalher, S^ T&. 
l MANUAL OF OPERATIVE StROERY. New edition. 



ITOKES (W.) LECTURES ON FEVER. In odb Svo. volmue. 

[TnRGEB (OCTAVITIS]. AS ISTRODDCTION TO THE STUDY 
OF CLINICAL MEDICINE. In ane ]2nin. Tol. Clntta, SI 2fi. 

lAMKEE (THOMAS HA WKEE). A MANUAL OF CLINICAL ME»1. 
CINE AND PDTSICAL DIAGNOSIS. Third Aiaerioan from the 
lecnnd revised Engli^■h edition. Edited by Tilburj Foi. M. D. In 
one handaoniBl2mo. volume of:ifl2 pp. .withillus. Cloth, |1 50. 

ON THE BIONB AND DISEASES OF PREGNANCY. From 

tbB second English eUilinn. In one Bvo. volume of 4»0 pngee, with 
four colored pl.-iCcB and numeroui. woodcuts. Cloth, {4 25. 
rfTLOB (ALFRED 8.) MEDICAL JURISPRUDENCE. Eighth 
American from tenth English atiition, speciiilly revised by the 
Aathor. Edited by John J. Reeie, M.D. In one large Dotsvo 
vnlame of 937 pngee, witb 70 illnatrutioni. CInth, $5i leathei, 
«fl; very handsome hnlf Rusaia, riiiaed bands. Sflsn. 

— ON POISONS IN RELATION TO MEDICINE AND MEDICAL 
JURISPRUDENCE. Third Americnn from the third London edi. 
tion. In one octavo volume of 78!i pngea, with 104 iUusttntiona. 
Cloth, $5 iO ; leather, $e 50. 

THE PRINCIPLES AND PRACTICE OP MEDICAL JURIS- 
PRUDENCE. Third ed. In two hnndxome 8vo. vols, of UIG pp., 
with IBSitlnatnitiona. Cloth. (10; leather, f 15. 

IHOMAB (T. eAILLAKD). A PRACTICAL TREATISE ON THE 
. DISEASES OF WOMEN. Fifth edition, thoroughl; revised nnd 
rewritten. In one IJirge aad hai^daome octavo volame of SIU 
pagea, with 2RHillustratiune. Clolli,$5; leBtbe(,$6; very hllDd- 
lome half Kus^ia, $6 iO. 
jtlHOBPaomaiEHEKBi). CLINICAL LECTURES ON DISEASES 
* OP THE URINARY ORGANS. Seoond and revised edition, lu 
, one octara volume of 103 pages, with illustrationa. Cloth, £2 25. 
•pEOHFBON (SIB HBNrtY). THE PATHOLOGY AND TREAT- 
■*■ MENT OF STRICTURE OF THE URETHRA AND URINARY 
FISTVLiE, From the third English edition. In one octavo vol- 
ume of »5tf psgea, with illustrations. Cloth, $3 50. 
triDY (CHABLE3 MEYBOITJ. LEOAL MEDICINE. Volumea I. 
"*■ and II. Two impsriBl ostuvD volumes containing 1193 pages, with 
Scolored platej. I'ervolnme, ololh, «S ; leather, (7. 

. CLINICALLECTL'KESONCERTAIN 
one Svo. vol. of 32(1 pp., cloth, $2 SO. 
rriBBTEB (F.l eUROlCAL APPLIED ANATOMY. In one 12mo. 

I* volume of 540 pagea, with 01 illoatrationa. Cloth, ¥2 00. See 
Slu^cMti' Sttiti af Mani-ah. p'Ce 14. 
Ifl^EVBa (FBBSEBICK) INTESTISAI. OftST.Wit'^W^, . 
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rjlUEECOAKIELHACK). THE INFLUENCE OP THE MINI) UPOS 
-*- XHE BODY, Newsdltlon. In anebiind>ome8vD.Tal. of 46T poEH, 
wilh 2 colorsd pla'aa. Cloth. $3. 

TTI81TIHB LI8T. TOE MEDICAL NEWS VISITING LIST fgr 1867. 
To Bocom module record, of prnptine of 30, 00, nrd BO p&Iienls p«C 
d»y. UflndsoDielr bound in limp moroooo, wallet form, with I 
pocket, peDOJI, and rubheT, Special rnte to adFaace paying 
leribers to The Medical New* or The American Jotinial. 
thnmb-lelter indsi, 2b cenU addillonai, Pnpating. 

WALSHE (W. H,) PRACTICAL TREATISE ON THE DISEASES 
'' OFTnEHEART ANDGREATVESSBLS, 3d American fr< 
3d revised London edition. InoneBvo, To!,of42l) pogea. Clo 

WATSON (THOMAS) . LECTURES ON THE PRINCIPLES AND 
"' PRACTICE OF PHYSIC. A new Ameriaan from thefiOh a 
iBrged English edition, with additions by H. HBrtahorne, M.. 
twDlarge8vD.Tols.onB10pp.,nithiyUiinls. 0lo.,t9; lea 

WELLB (J, SOELBERG). A TREATISE ON THE DISEASES OF 
*" THE EYE. New |fiftb) editiua, thoroughly revised by L. W. 

Foi, A.M., M.O, In one targe and tinndnotiie octara yoI. of BboBT 
EDO pages, with colored plates and ahoat 300 woodcats, as T 
Belections from the test-types of Jaeger and Snellen. Frtpating. 

WEST (CHARLES). LECTURES ON THE DISEASES PECULIAB 
•' TOVTOMES. Third Amsricnnfromthetliird Englishedition. 
one octavo Tolame of G43 pages. Cloth, $3 7S ; leather, SI Tfi, 

LECTURES ON THE DISEASES OS' INFANCY AND CHILD* 

HOOD, Fifth American from the alxth revised EDgliBh edition. I« 
onelarge8Ta, vol. of 686 pages. Cloth, (450; leather, (5 GO. 

ON SOME DISORDERS OP THE NERVOUS SYSTEM IS 

CniLDUOOD, In one amnll 12nio. vol. of 127 pagei. Cloth, tl. 

WILLIAMS (CHARLES J. B, and C. T.| PULMONARY CONSUMP< 
"' TION: ITS NATURE. VARIETIES AND TREATMENT. 

one octavo volume of 303 puges. Cloth, (i 50. 
WILSON (ESA8MCB), A SISTEM OF HUMAN ANATOMY. 
'• new and revised American from the last English edition, lIlDstratxl 

of CIR pages. Cloth, $4 ; leatlier, $&. 

THE STUDENT'S BOOK OP CUTANEOUS MEDICINE 

one handsome loyal IZuo. vol. Cloth, {3 50. 

WINCKEL ON PATHOLOGY AND TREATMENT OF CHILDBED. 
'* With additions bythe Author. Translated by James R. Chadwl 

In one liandsom* 8vo. vol. of 4aj pages. Cloth. |4. 
OHLBE'S OUTLINES OF ORGANIC CHEMISTRY, Transli 

8lh German edition, by Ira Remsen.M.D. In one ISniK 

>rGGD pages. Cloth, f 3 00. 

OODHEAD (0, BIMS). PRACTICAL PATHOLOGY. A Munatf. 

r and Practitioners. In one beautiful octavo voL of 49f' 

136 eiquisilely colored illus. Cloth, SO. 

;AR-B00K of treatment for IBSS. a Comprehensive i 

view for Fraotitioners of Medicine. Id conltihati 

b; 22 well-knoim medical writers. 12mo„SZ9pp. Limpcloth, $1 3S. 

lAE-BOOKOFTilKATMElSTtOMlifti. 6™\\t.i v, i-iw-ni. - 

32ti pngel. Limp cloth, $1 1^. 
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